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(57) Compounds of formula (I), processes for their 
preparation and their use as CNS agents are disclosed, in 

which R is a group of fonnula (i), in which P is phenyl, 
bicyclic 317!, a 5- to 7-membered heterocyclic riiig 
containing 1 to 3 heteroatoms selected from oxygen, 
nitrogen and sulphur, or a bicyclic heterocyclic ring 
containing 1 lo 3 heteioatoms selected from oxygen. 



(57) La presente invention conceme des composes 
represent^s par la formule (I), leurs procedes de 
preparation, leur utilisation comme agents CNS, dans 

laquelle est un groupe repr^nt^ par la fomiule (i) ou 

est un phdnyle, un aiyle bicyclique, un noyau 
heterocyclique de 5 a 7 chainons contenant 1 k 3 
h^t^roatomes s61ectionnds dans le gioupe constitue 
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d*oxyg&ie, d 'azote et de soufre or „r, 

select,onn&danslegroupeconstitued'oxygene,d-azote 
et de so^r.- r' c hydrog^e. haloger^e. C, ,alkyle 
S^cycloalkyle. COC,^alkyle. C,.^aIkoxy. hydroxy. 
hydr.xyC-j.,a.Me. hydroxy C^^alcoxy. 

Cl-6«l-'<yCj.gaIcoxy. C,.,aIka„oyl. nitro. 
trifluorom^thyl. cyano. SR^. SOR^. SO R^ 



niuogen and sulphur- 

hydroxy. hydroxyC,.,a,ky, hydroxyC ;^a,koxy. 
Ci^alkoxyC.^alkoxy. c,.,aik^oy, „,,,. 
trifluoromethyl, cyano. SR^, SOR^ so R^ 
SOjNrJOrH * 2 • 



S02Nr'°r1'. 
C02hJR"^R", 
(CH2)„NRl0j^n 



COjR 



10 



CONR»0cCH2)^CO2r''. 



(CH2)^Nr'0cor" 
,10 



(CH2)^C0Nr'^". 
(CH2)^C02C,_gnlkyI, 

C02(CH2)^.Or'" 

^'}omyK cr'o=nor1'. nrIOcoor"' 

CNR'0=NORn.o.Rl0etRl.3o„ti„d6pe„,3.™ea; 
hydrogen ou Cj_^alkyle et ces. compris entre 1 et4- r2 
est hydrog^nc. halogene. C,.,alkyle. C3 .cycloalkyle 
C3.6Cycloalc6nyl, C,^alcoxy. acyle. aiyle, acyloxy. 
hydroxy. niUo, trifluoromethyl, cyano CO R^^ 

conr'OrU HRio^n„,,,o^.,n;^„,J^^^; 

dermis pour r'; a est 1. 2 ou 3; ou R« est u„ groupe 
reprdsente par la fonnule (ii). dans laquelle p2 et so„t 
md^pendamment u„ phenyl, un a^^le bicyclique 1 
noyau h6tdrocycl:que de 5 d 7 chainL conCnU a" 
heteroatomes s^lectionnes dans le groupe conitu6 
d oxygene. d'azote et de soufre ou ~ 
h^t^ocychque bicyclique contenant 1 a .1 hete-oSomes 

ou de ^outre. A est une liaison ou oxygene, S(0)^ oii m 



COjNr'OrI', 
(CH2)^NR^0r", 

(ch2)^nr10cor'i. 



C02R'0. 



conr'OrI'. 

CONr'0(ch2)^CO2r". 
(CH2)^CONR»0r", 

(CH2)^C02C,.galkyI. 
CO2(CH2)^Or'0 ^lOj^n ^W^^^u 

m^myK cr'o=,,or" nrIo^.^h* 

CKR'0=HORl',whereR'0,„,,n3^^,„^ • 

hydrogen or C,.^alky. and c is 1,0 4; R2i3hyd„,ge„ 
halogen. C,.,a.ky,. C3.,eyc.oallcy.. C3.^cyc.oa.W.; 
C,^alkoxy. acyl. atyl. acyloxy. hydroxy. nit.o. 
trifluoromethyl. cyano. C02R'0. CONr'^rH 

^'"^"-"-^''-dRl'areasdefinedforRl.a.s 
1.2 or 3; orR^s a group of fonnula (ii). wherein p2 and 

P are independently phenyl, b.cyclic ai^l a S 
7-menibered heterorvr-i;^ i- ^ ' 

A i<! hnnH o'Q'gen, nitrogen or sulphur 

' ''""^ S(0)^ whe.^ m is 0 to 2' 

caiW.. or Nr4 ^4 ^^^^^^ 

Cj.6alkyl; r' ,s as defined above for fonnula (I) or rJ 
's an optionally substituted 5 to 7 m.^K ^ 
heterocyclicring «>ntaining , to 3 heteltomTsSS 
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(57) Abstract 

Compounds of formula (I), processes for their preparation and their use as CNS agents are disclosed, in which R* is a group of formula 
(i), in which P* is phenyl, bicyclic aryl. a 5- to 7-membered heterocyclic ring containing I to 3 heteroatoms selected from oxygen, nitrogen 
and sulphur, or a bicyclic heterocyclic ring containing 1 to 3 heteroatoms selected from oxygen, nitrogen and sulphur. R* is hydrogen, 
halogen. C|-6alkyl. Cs-6cycloalkyl. COCi-^kyl. Ci-6alkoxy, hydroxy, hydroxyCi-^alkyl. hydroxyCi-6alkoxy, Ci-6alkoxyCi_6alkoxy, 
Ci^kanoyl. nitro. trifluoromethyl. cyano. SR^ SOR'. SOzR^ SOzNR^OR". COzR'o CONR»or»>. COzNR^oR^^ CONRiO(CHi)cC02R". 
(CH2)cNR»<>R>>, (CH2)cCONR>0R". (CH2)cNR»0COR»». (CH2)cC02Ci-6alkyl. CO2(CH2)cOR»0 NR»0R», NRi0CO2R". NRi^^CONRiORli, 
CR>0-NOR", NRiOCOORi*. CNR^O-NOR". where R»^ and R»» arc indcpendcnUy hydrogen or Ci^alkyl and c is 1 to 4; R^ is hydrogen, 
halogen, Ci-salkyl. C3-6cycloalkyl, Cj-dcycloalkenyl. Ci_6alkoxy. acyl, aryl. acyloxy. hydroxy, nitro, trifluoromethyl, cyano, C02R^o. 
CONR^^", NR'OR" where R^^ and R** arc as defined for R^; a is 1. 2 or 3; or R« is a group of formula (ii). wherein and p3 arc 
independently phenyl, bicyclic aryl. a 5~ to 7-mcmbered heterocyclic ring containing 1 to 3 heteroatoms selected from oxygen, nitrogen 
and sulphur, or a bicyclic heterocyclic group containing 1 to 3 heteroatoms selected from oxygen, nitrogen or sulphur, A is a bond or 
oxygen, S{0)m where m is 0 to 2, carbonyl, CH2 or NR^ where R^ is hydrogen or Ci-6alkyl; R^ is as defined above for formula (I) or R' is 
an optionally substituted S to 7-membered heterocyclic ring containing 1 to 3 heteroatoms selected from oxygen, nitrogen or sulphur. R^ 
and R3 are independently hydrogen, halogen. Ci-^lkyl. Cj-6cycloalkyl, Cs-^ycloalkenyl. Ci-^lkoxy. acyl, aryl, acyloxy, hydroxy, nitro, 
trifluoromethyl. cyano. C02R^^ CONR*^", NR^^" where R'° and R" are as defined for R*; and a and b are independently 1. 2 or 3; Y 
is -NH-. NR5 where R5 is Ci-6alkyl. or Y is -CH2- or -0-; V is oxygen or sulphur, D is nitrogen, carbon or a CH group; W is (CR^^Ri7)i 
where t is 2. 3 or 4 and R^^ and R" arc independently hydrogen or Ci-6alkyl or W is (CR*^R")u-J where u is 0, 1» 2 or 3 and J is oxygen, 
sulphur, CR»*-CR", CR^^N, -CR^^O, -CR^^S or -CR^^NR*''; X is nitrogen or carbon; R*> is hydrogen, halogen, hydroxy, Ci-ealkyl, 
trifluoromethyl, Ci^koxy. C2-6alkenyl, Cj-Tcycloalkyl optionally substituted by Ci^kyl, or aryl; R<^ is hydrogen or Ci^alkyl; and ~ 
is a single bond when X is nitrogen or a single or double bond when X is carbon. 



THIS PAGE BUNK (uspro) 



CA 02288662 1999-10-15 



WO 98/50358 PCT/EP98/02262 



I>IDOLE DERIVATIVES HAVING COMBINED SHTIA, 5HTIB AND 5HTID RECEPTOR ANTAGONIST ACTIVITY 



The present invention relates to novel piperazine derivatives, processes for their 
preparation, and pharmaceutical compositions containing them. 

5 WO 95/06637, WO 95/06044 and WO 95/04729 disclose a series of piperazine 

derivatives which are said to possess 5HTid receptor antagonist activity. These 
compounds are alleged to be of use in the treatment of various CNS disorders such as 
depression. EPA 0533266/7/8 disclose a series of benzanilide derivatives which are said 
to possess 5-HTiD receptor antagonist activity. 

10 A structurally distinct class of compounds have now been found to exhibit 

combined 5HTi A, 5HTi3 and 5HTi];> receptor antagonist activity. It is «pected that 
such compounds will be useful for the treatment and prophylaxis of various CNS 
disorders with the advantage of a relatively fast onset of action. In a first aspect, the 
present invention therefore provides a compound of formula (I) or a salt th«*eof: 

15 



Ra.Y-C(=V)-D 




in which is a group of formula (i) 



20 




(i) 



in which PMs phenyl, bicyclic aryl, a 5 to 7 membered heterocyclic ring containing 1 to 3 
heteroatoms selected from oxygen, nitrogen and sulphur, or a bicyclic heterocyclic ring 
containing 1 to 3 heteroatoms selected from oxygen, nitrogen and sulphur; 
25 r1 is hydrogen, halogen, Ci.6alkyl, C3.6cycloalkyl, COCi^alkyl, Ci^alkoxy, 

hydroxy, hydroxyCi^alkyl, hydroxyCi^ealkoxy, Ci^galkoxyCi^galkoxy, Ci.6alkanoyl, 
nitre, trifluoromethyl, cyano, SR9, S0R9, S02R^, SO2NRIORI 1, CO2RIO, 
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aisl,2or3; 
10 orRaisagroupoffomiula(ii) 



15 heterocyclic ringcontaining 1 to 3 heteroatoms selecteT^r 

oxygen, nitrogen or sulphur; ""^^ ^ ^ '^^t^^oatoms selected from 

A is a bond or oxygen, S(0)^ where n, is 0 to 2 cariH)nvl rw r^o 
whereR4ishydrogenorC, galkyl- ^' '"^"y^' ^2 . -CH2-CH2-. or NR4 

definedforRl; ^ ' ^^^ei^R^O and rH areas 

and a and b are indq)endently 0, 1, 2 or 3; 

30 Vis oxygen or sulphur. 2 ru. 



f 



10 
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D is nitrogen, carbon or a CH gxoup; W is (CRI^r^^)^ where t is 2, 3 or 4 and r16 and 
r17 are independently hydrogen or Ci-6alkyl or W is (CR16r17)^.j vvhere u is 0, 1, 2 or 
3 and J is oxygen, sulphur, CR^ 6=cr17^ CR^6=n, ^CRI^q, =CR16s or =<;r16-NR17; 
X is nitrogen or caibon; 

Rb is hydrogen, halogen, hydroxy, Ci.6alkyl, trifluoromethyl, Ci^galkoxy, C2-6alkenyl, 
C3-7cycloalkyl optionally substituted by Ci^alkyl, or aryl; 
R^ is hydrogen or Ci.6alkyl; and 

— is a single bond when X is nitrogen or a single or double bond when X is caibon. 



Ci.6alkyl groups whether alone or as part of another group may be straight chain 
or branched. The term 'acyloxy* is used herein to describe a group -0C(0)Ci.6alkyL The 
term 'aryl* is used herein to describe, unless otherwise stated, a group such as phenyl. The 
term 'aralkyr is used herein to describe, unless otherwise stated, a group such as benzyl. 
The bicyclic aryl group represented by pl, p2 and/or p3, which may be partially 
1 S saturated, is preferably naphthyL 

Examples of bicyclic heterocyclic rings containing 1 to 3 heteroatoms selected 
firom oxygen, nitrogen and sulphur include isoquinoline, indole, benzofuran, 
benzothiophene and preferably quinoline. 

Examples of 5 to 7 membered heterocyclic rings containing 1 to 3 heteroatoms 
20 selected from oxygen, nitrogen and sulphur represented by pl, p2 and/or p3, include 
thienyl, furyl, pyirolyl, triazolyl, imidazolyl, oxazolyl, thiazolyl, oxadiazolyl, 
isothiazolyl, isoxazolyl, diiadiazolyl, pyrimidyl, pyridazinyl and pyrazinyl, and preferably 
pyridyl. 

The heterocyclic rings as described above can be linked to the remainder of the 
25 molecule via a caibon atom or, when preset, a suitable nitrogen atom. Such rings can 
also be saturated or partially saturated. Examples of saturated or partially saturated S to 7 
mCTibered heterocyclic rings include piperidine, pyrrolidine and morpholine. Examples 
of partially saturated bicyclic heterocyclic rings include dihydrobenzofuran, 
dihydrobenzothiophene, tetrahydroquinioline and tetrahydroisoquinoline 
30 r1 is preferably a halogen atom for example, fluorine, chlorine or bromine, and 

r2 and/or r3 are each preferably hydrogen, halogen for example a chloro group, or a Ci. 
galkyl group for example a methyl group. When R^ is 5 to 7-membered heterocyclic 
rings suitable optional substituents include Cj^ alkyl, Cj.g alkanoyl and halogen. 
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a and b are each preferably 1 or 2 

Aispreferablyabond or oxygen. ^,o,,p^ferablyabond 
Y IS preferably -ISIH-. 

Vis preferably oxygen. 
R16 J'pI,'^""*"'™ S""P W i. preferably a (CR.6.. 7^ 

Xi.prrfe,ab.y.Jge„. "'-y or«by,. 

indole. ^ "'^*°''y-^(4-methyipipaa2i„.,.yj).jjj_ 

l-[(4-broino.3-methylphenyl)aininocarbonyll-2 3-dihvdm-. 
melhylpiperazm-l-yl>iH-i„dole. <i'hydn>-5-methoxy^(4. 

l-[(2.3.dichlorophenyl)aminocari>onyn-2 3.dihvA« < . 

23-Dihydn,-5-methoxy^(4-methylpipera2i„.l.yn 1 , ^ 
ylaminocaAonylJ-lH-indole. ^■f'*-^y"d,n-4-yl)n^hth-l- 

2.3-Dihydro-5-methoxy.6K4.n,ethylpipera2m.l.vn I 

yIaminocariwnyl].lH-indoIe y^>-^-r5-(Pynd'n-4-yl)naphth-l- 

5-ChJoro-2,3-dihydro-6-(4-me%lpipera2in.,.vn, r^. 
ylaminocaxbonylMH-indole, ^■y^>»-t^^yn<fan-4-yl)naphth-l- 

5-Bromo-2.3-dihydro^(4.„,ethylpipe«a„.l.y,).I .^^^^^ ^ 
ylaminocarbonyl]-lH-indole t^(Pynd>n-4-yl)naphth-l- 
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5-Bromo-2,3-dihydro-6-(4-methylpipera2in- 1 -yl)- 1 -[4-(pyridin-4- 
yl)phenylaminocarbonyl]- 1 H-indole, 

5-Bromo-l-[3-chloro-4-(pyridin«4-yl)phenylaminocarbonyl]-2,3-dih^ 
methylpiperazin- 1 -yl)- 1 H-indole» 
5 2,3-Dihydro-S-methyl*6*<4-methylpiperazin-l -yl)- 1 -[4-(pyridin-4-yl)naphth-l - 
ylaminocaibonyl]-lH-indole, 

l-[3-Chloro-4-(pyridiii-4-yl)phenylaininocarbonyl]-23-d^^ 
methylpiperazin- l-yl)-lH-indole, 

2,3-Dihydro-6-(4-methylpipeiazin-l-yl>l.[4-(pyridin-4-yl)nap 
10 vinyl- 1 H-indole, 

2,3-Dihydro-5-ethyl-6-(4-methylpiperazin- 1 -yl)- 1 -[4-(pyridin-4-yl)naphth-l - 
ylaminocarbonyl]-lH-indole, 

l-[3-Chlon>-4-(pyridin-4-yl)phenylaminocarbonyl].2,3-dihydro-5-eA^^ 
methylpipo^n- 1 -y 1)- 1 H-indole» 

15 2,3-Dihydro-6-(4-niethylpipCTa2in-l-yl).l-[4-(pyridin-4-yl)naphA^ 
tri fluoromethy I- 1 H-indole» 
l-[3-ailon)-4-(pyridin-4-yl)pheaylanunoca^ 
yl)-5-trifluoromethyl- IH-indole, 

2,3-Dihydro-5-niethoxy-6-(4-mcthylpipera2in-l-yl).l-[4-(pyridin-4-yl)ni^ 
20 ylacetyl]-lH-indole, 

23-Dihydro-5-niethoxy-6-(4-niethylpiperazin-l-yl)-l-[5-Q>yridin-4-yl^^^ 
ylacetyl]-lH-indole, 

2,3-Dihydro-6-(4-methylpiperazin-l-yl)-l.[4-(pyridin-4-yl)naphth-l-ylaTO 
5-ailoro-23-dihydro-6-(4-methylpiperazin-l-yl)-l-[4-(pyri^ 
25 IH-indole, 

5-Biomo-2,3-dihydro-6-(4-methylpipera2in-l-yl)-l-[4-(pyridin-4^ 
IH-indole, 

23-Dihydro-6-(4-niethylpipera2in-l-yl).l-[4-(pyridin-4.yl^^ 
lH-indole» 

30 5-Bn)mo-23-<iihydio-6-(l-methylpiperidin-4-yl)-l-[4-(pyri^ 
carbonyl]-lH-indole, 

5-Chloro-2,3-dihydro-6-(4-methylpipera2in- 1 -yl)- 1 -[5-(pyridin-4-yl)naphth-l - 
ylaminocarbonyl]- 1 H-indole, 
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ylaminocarbonylMH-indole ^ y'>-^-f5-0»nd,n-4-yl)„aphth-I. 

6-Broino-7<4-methylpipera2in-l-vn i m / 
JO lA3.4-tet,^ydroqui„oli„e. ^^^""^^-^^^^^^-J-y'^inocarbonylj. 

5-ChJoro.2,3^ydro.6-(4-methylpipe^„.,.^. , 

»H-indole '^^^■^■^^P*«°°^3^henylaminocari,onyl)- 
5-Chloro-2,3^ydro-i.r4y4-h. , 
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5 -Bix)mo-2,3-dihydro-6-<4-methylpipera2m- 1 -yl)- 1 -[5-(pyri<lin-4-y l)naphth- 1 -ylacetyl]- 
IH-indole, 

5-ChlorO"23-dihy(iro-l-[4-(l-methylpiperidin-4-yl)naphth-l-ylamin 
methylpiperazin- 1 -yl)- 1 H-indole, 
5 5-ailoro-23-dihydro-l-[4.(2-methyloxazol-4-yl)phe^^^ 
methyIpiperazin-l-yl)-lH-indole, 

5-Bromo-2,3-dihydro-6-(4-methylpiperazin- 1 -y 1)- 1 -[4-(2.methylpyridin-4- 
yl)phenylanuno-caibonyl]- IH-indole, 
5-CMoro-23-dihydio-6-(4-methylpipera2in-l-yl)-l-[4-(2-m^^ 
1 0 yl)phenylammocarbonyl]-l H-indole, 

S-Chloro-23-dihydn>-l-[4-(2,6-dimethylpyridin-4-yl)phenylan^ 
methylpiperazin- 1 -yl)- 1 H-indole, 

5-Bromo-2,3-dihydro-l-[4-(2,6-diniethylpyridin-4-yl)phenylaminocarb^^^ 
methylpiperazin- 1 -yl)- 1 H-indole, 

1 5 2,3-Dihydro-l -[4-(2,6-dimethylpyridin-4-yl)phenylaminocarbonyl]-5-methoxy-6- 
(4-methylpiperazin-l-yl)-lH-indole, 

5-ailoro-2,3-dihydro-l-[4-(2,6-dimethylpyridin-3-yl)phenylaminocari)^^^ 
methylpiperazin-1 -yl)-lH-indole, 

5-Bromo-2,3-dihydro-l-[4.(2,6-dimethylpyridin-3-yl)phenylaminocaitonyl]-6-(^ 
20 metbylpiperazin-l-yl)-lH-indole, 

2,3-Dihydro-l-[4-(2,6-Dimettiylpyridin-3-yl)phenylaminocarbonyl]-5-melhoxy-6- 
(4-metfaylpiperazin-l-yl>lH-indole, 

5-Chioro-2,3-dihydro-6-(4-methylpiperazin-l-yl)-l-[4-(5-methyl-l,2,4-oxadia2o^ 
3-yl)phenylaminocarbonyl]-lH-indole, 
25 5-Chloro-2,3-dihydro-l-[4-(3-metbyH,2,4-oxadiazol-5. 

yl)phenylaminocari)onyl]-6-(4-methylpipa:azin-l-yl)-lH-indole, 

5-ailoro-2,3-dihydro-6-(4-methylpiperazin-l-yl)-l-[3-(pyrimidin-2- 

yloxy)phenylaminocarbonyl]-lH-indole, 

5-CWoTO-2,3-dihydro-6-(4-methylpiperazin-l-yl).l-{4-[N-methyl.N-(pyrimid^^ 
30 2-yl)amino]phenylaminocarbonyl}-lH-indole, 

5-Bromo-2,3-dihydro-l-[4-(fur-2-yl)phcnylaniinocarbonyl]-6-(4-methylpipe 
l-yl)-lH-indole, 
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5-CWoro-2.3^hydro-6-(4-^^^^^^ 

yl)phenylami„ocarbonylJ.iH-indole, ^ 

5-B„>mc>.23-dihydro-6.(4-methylpiperazin-l-^^^ , 
carbonyl]-lH-indole, l^*^^°'-2-yl)phenyIamino- 

caAonylJ-lH-indole ^^*'«^'-2-yl)phenylainino- 

5-Chloro-2.3-dil5.dro-6<4-methylpipe,^„.,.y^^ . , . 
ylami„ocart>onyl).lH-indole. y^>^<»-Ph^ylqmnolin.S. 

5-Bmmo-23-dihydrc,-6K4-methylpiper^.l.yu J ,3 . . ^ 

15 5-CWoro-2.3-dihydro^(4.„ethylpiperazin-l-y,).i r2 r2 H , 

ylaminocarbonylMH-indole. ^-f2-(2-phenylethyl)quinolin.6- 
5-Chloro.2.3^ydro^^4.„'^yjpjp^^_j 

ylaminocarbonylJ-lH-indole ■^'■°^**y^P'Peridin-4-yl)naphth-l. 

> ^-CWoro-2.3-dihydn>-6-(4-niethylpipeni2i„.,.vn , , • 

yI)phe„y,a™i„ocarbo„y,)J.iH-u^ol' ^^>-'-f^(~3- 
5-ChIoro-2,3-dihydro-6-(4-methylpipera2in.i.vu 1 r,, . 

5-Bromo-2J.dihy<iro.6<4-methylpipamn-i .y,., ,L„ ■ ,. . 
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5-Chloro-2,3-4ihydro-6-(4-methylpiperazin-l-yl)-l-[4-(quinoUn-8^ 
yI)phenylaminocarbonyI]-lH-indole, 

5-Chloio-2,3-Dihydro- 1 -[4-(imidazol-l -yl)phenylaminocarbonyI]-6*(4- 
methylpiperazin- 1 -y 1)- IH-indole, 
5 5-Chloro-2,3-dihydiX)-6-(4-methylpiperazin-l-yl)-l-[4-(pyridm-4- 
yl)phenylaininocarbonyl]-lH-indole, 

2.3-Dihydro-5-methoxy-6-(4-methylpiperazm-l-yl>l-[(8-phenylqum^ 
yl)aminocarbonyl]- 1 H-indole 

5-Chloro-23-dihydro-6-(4-methylpiperazin-l-yl)-l-[(8-phenylqu 
10 yI)aminocarbonyl]-l H-indole, 

5-Bromo-2»3-dihydro-6-(4-methylpiperazin-l-yl)*l-[(8-phenylqui^^ 
yl)aniinocarbonyl]-l H-indole, 

23-Dihydro-5-niethoxy-6'<4-methylpiperazin-l-yl)-l-[(8-phenylquinolin-^^ 
yl)aminocaibonyl}- 1 H-indole, 

15 5-ailoro-2,3-dihydix)-l-[4-(2,6-dimethyI-pyridin-4-yl)-3-methylphOT^ 
(4-mefhylpiperazin- 1 -y 1)- 1 H-indoIe, 

5-ailoro-23-dihydro-l-[3-me%l-4-(6-me%lpyridin-2-yl)phenylam 
methylpiperazin-l-yl)-lH-indole, 

5-Bromo-23"<Uhydro-l-[3-methyl-4-(6-methylpyridin-2-yl)phenylamm^ 
20 methylpiperazin-l-yl)-lH-indole, 

2,3-Dihydro-5-methoxy-l-[3-methyl-4-(6-me%lpyridin-2-yl)phenylami^^ 
(4-niethylpiperazin-l-yl)-lH-indole, 

5-Chloro-2,3-dihydro-l 45-(6-methylpyridin-2-yl)niq3hth-l -ylaminocarbonyl]-6-(4- 
methylpiperazin-l-yI)-lH-indole, 
25 23-Dihydro-5-niethoxy-l-[5-(6-methylpyridin-2-yl)naphth- 
methylpiperazin-1 -yl>lH-indole, 
5-Chloro-2,3-dihydro-6-(4-ethylpiperazm-l-yl)-l^ 
ylaminocarbonyl]-lH-indole, 

5-Chloro-23-dihydro^-(4-ethylpiperazin-l-yl>l-[5-(pyridin-4-^^^ 
30 ylaminocarbonyl]- 1 H-indole, 

5-Chloro-2,3-dihydK>-6-0jipcrazin-l-yl>l-[4-(pyridin-4-yl)nap^^^ 
IH-indole hydrochloride. 
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IH-indole hydrochloride, ^''^"^^"^'^^^-^'y^^noc^nyl]. 
5-aUon.23Kiihydro-6-(4-«eM^^^^ 

yI)phenylaminocarbonylMH-indole 0>ynda2,n-3- 

yl)phenylammocarbonylMH-indole. VPynoazu, 3 

5-Chloio-23.dihydro^(4-„,ethylpi;era^^ 

yI)phenylammocaAonyI]-iH-indo]e 
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5-Bromo-2,3-dihydro-l-[4'-cyano-3-methylbiphenyl-4-aminocaibonyl]-^^ 
methy Ipiperazin- 1 -yl)- 1 H-indole, 

5-Chloro-2,3-dihydro- 1 -[4-(2-methylpyridm-5-yl)phenylaminocarbonyl]-6-(4- 
methylpiperazin-l-yl)*lH-indole, 
5 S-Bromo-2,3-dihydro- 1 -[4-(2-methylpyridin-5-yl)phenylaminocarbonyl]-6-(4- 
methy Ipiperazin- 1 -yl)- 1 H-indole, 

5-Chloro-23-dihydro-l-[5-(3-methyl-l^,4-oxadiazol-5-yl)naphth-l-ylam 
(4-methyipiperazin- 1 -yl)- 1 H-indole, 

2,3-Dihydn)-5-methoxy-l-[5-(3-me%l-l,2,4-oxadiazol-5-yl)nq)hth-l.yl^ 
1 0 6-(4-methylpiperazin-l-yl)-lH-indole. 

5-Bromo-23-dihdyro-l -[5-(3-methyl-l ,2,4-oxadiazol-5-yl)naphth-l -ylamm^ 
(4-inethylpiperazin-l -yl)-lH-indole, 

5-Chloix>-2,3-dihydro-l-[5-(5-methyloxazol-2-yl)naphth-l-ylami^^ 
methylpiperazin-l -yl)-lH-indoIe, 
1 5 2,3-Dihydro-5-methoxy- 1 -[5-(5-methyloxa2ol-2-yl)naphth- 1 -ylaminocaibonyl]-6-(4- 
me(hylpiperazin-l-yl)-lH-mdole, 

S-Bn>mo-2,3-dihydro-l-[3-methyl-4-(pyriinidin-2-yl)phra^ 
methylpiperazin- 1 -yl)- lH-indole» 

2,3-Dihydro-5-methoxy- 1 -[3-methyM-(pyrimidin-2-yl)phenylaniinocarbonyl]-6-(4- 
20 methylpiperazin- 1 -yl)-lH-indole, 

5-Chloro-2,3-dihydro-6-(4-methylpiperazin-l-yl)-l-[3-meftyl-4-(pyrim 
yl)phenylainmocarbonyl]- 1 H-indole, 

5-Bn)mo-23-dihydro-l-[3-methyl-4-(pyrimidin-5-yl)phenylaminocarbo 
methylpiperazin-1 -yl)-lH-indole, 
25 5-Chloro-2,3-dihydro- 1 -[3-methyl-4-(pyrimidm-5-yl)phenylaininocari>onyl]-6-(4- 
methylpiperazin- 1 -yl)- IH-indole, 

2,3-Dihydro-5-inethoxy- 1 -[3-methyl-4-(pyrimidin-5-yl)phenylaminocarbonyl]-6-(4- 
mefhylpiperazin- 1 -yl)- IH-indole, 

5- Bromo-2,3-dihydro-l-[4-(2»6-dimetfaylpyridin-4-yl)-3-meihylphe^^ 
30 (4-metiiylpiperazin-l-yl)-lH-indole, 

23-Dihydio-S-methoxy-l-[4-(2,6-dimethylpyridin-4-yl)-3-methylphra^ 

6- (4-methylpiperazin- 1 -yl)- 1 H-indole» 
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5-Chlon,-2.3-dihydro-l-[5-(2.6-dimethylpyridm-4-ylW^^ 

methylpiperazin-l-yD-iH-indole. yWhth.I-ylam,„ocarbonyl]-6-(4- 

5-Bromo-2.3-dihydro-I-[5-(2,6-dimethylpyridin-4.vnnan^^^ , • 
methylpipc«zi„.I.y,).lH.tadole, y'>'«PJ»^l-ylam.„ocarbonyl]-6-(4- 

5 2.3.DihydK)-l-[5-(2,6-dime%lpyridin-4-vnn«,hti,i , • 
methyIpipe«zi„.,.y,HH-i„dL^^^ ^^^^ 
or phannaceuticaJly acceptable salts thereof. 

ana Y ,s NH , couplmg a compound of fonnula (ID: 
20 Ra-NC(=V) (nj 

Ra-NH2 0rRa.NR5H(iv) 
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in which and are as defined in fonnula (I) with a compound of fonnula (III) 
together with an appropriate urea forming agent; 
(c) where D is nitrogen, reacting a compound of formula (V) 

Ra.Y.(C=0).L2 (V) 
5 in which R^ is as defined in fonnula (I), 

Y is -CH2" or -O- and l2 is an q[>propriate leaving group, with a compound of fonnula 

(in); 

d) where D is carbon or CH, reacting a compound of formula (VI) 

Ra-NH2 (VI) 

1 0 in which R^ is as defined in formula (I) with a compound of formula (VII) 




in which D is carbon or CH, W, X, R^ and R^ are as defined in formula (I) and is an 
appropriate leaving group 
and optionally thereafter: 
15 • removing any protecting groups, 

• converting a compound of formula (I) into another compound of formula (I), 

• forming a pharmaceutically acceptable salt 

The reaction in process (a) is conveniently effected in an organic solvent such as 

20 dichloromethane. 

In process (b) the urea forming agent can be carbonyl diimidazole, triphosgene or 
phosgene, and carried out in an inert organic solvent such as dimethylformamide, 
tetrahydrofiiran or dichloromethane at ambient or elevated temperature in the presence of 
a base such as triethylamine or pyridine. 

25 In process (c) the leaving group may be a halogen e.g. chloro group and the 

reaction may be carried out in an inert organic solvent such as tetrahydrofiiran or 
dichloromethane at ambient or elevated temperature in the presence of a base such as 
triethylamine or pyridine. 
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» Intennediate compounds of fonnula (n), (DI) OVl m Am 

P«P«-- "Sing aaodan. procMu^ k„o™ i„ ^aL ^ • ^ 

II will be apprcciatedtothosesldUed in ■. 
P«.«c. ««i„ ^ctfv. sabsdments during JZ ■>««-a^ » 

P-^on-^P^-^don^^.^r^^'^^^ 

-^-ov.^oonv™.^p^^„,,;:::^7;-^^^ 

C«boxylic.cidg™.p,oanbepn,tec.edaseste, ■ 

°»ing standard conditions. Mtmoltcials. Deprotectionisacbiowd 

5HTi A/IB/ID xwjtor antagonists, and in paiUcur,, «, 
present invcnSon, are oo»cKd.,>h. . " ''""=^" '""npounds of the 

mood disotdets, i^inZ^ ^-"^ - 

--e^,^-ad.gge„lt::;^^---dd^^..^,^ 

obsessivecon,p„^..^^^^^^^^o«a.socia,pbobi. 
7"***-»''— ^cdisotde..,^.^::^- ™»o,y<«sorde,s. 
Of eating bebavicns, inclnding anorexi. nervLIHl^ 

(inc.udingdis.nrbancesofCircadi^H.ytta)^^!^"''^'"' 
disorders such as Parldnson's disease ^°®''™*«i«^We".otor 

ta*-.P^nsonisn.andJ«ir^'""'"*^'''«--^"=-Mc- 
^HT,.,«,,„,ecerit^rjlT"~*^'^- 
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changes in motility and secretion are involved. They may also be of use in the treatment 
of sexual dysfunction and hypothermia. 

The present invention also provides a compound of general formula (I) or a 
physiologically acceptable salt or solvate thereof for use in the treatment of the 
S aforementioned disorders. 

In a further aspect the invention provides a method of treating the aforementioned 
disorders which comprises administering an effective amount to a patient in need of such 
treatment of a compoimd of general formula (I) or a pharmaceutically acceptable salt or 
solvate thereof. 

1 0 In particular the invention provides a compound of general formula (I) or a 

physiologically acceptable salt or solvate thereof for use in the treatment or prophylaxis 
of depression. 

It will be ^reciated by those skilled in the art that the compounds according to 
the invention may advantageously be used in conjunction with one or more other 

1 5 therapeutic agents, for instance, different antidepressant agents. 

The present invention also provides a pharmaceutical composition, which 
comprises a compound of formula (I) or a pharmaceutically acceptable salt thereof, and a 
pharmaceutically accq>table carrier. 

A pharmaceutical composition of the invention, which may be prepared by 

20 admixture, suitably at ambient temperature and atmospheric pressure, is usually adapted 
for oral, parenteral or rectal administration and, as such, may be in the form of tablets, 
capsules, oral liquid preparations, powders, granules, lozenges, reconstitutable powders, 
injectable or infusible solutions or suspensions or suppositories. Orally administrable 
compositions are generally preferred. 

25 Tablets and cs^sules for oral administration may be in unit dose form, and may 

contain conventional excipients, such as binding agents, fillers, tabletting lubricants, 
disintegrants and acceptable wetting agents. The tablets may be coated according to 
methods well known in normal pharmaceutical practice. 

Oral liquid preparations may be in the form of, for example, aqueous or oily 

30 suspmsion, solutions, emulsions, syrups or elixirs, or may be in the form of a dry product 
for reconstitution with water or other suitable vehicle before use. Such liquid 
preparations may contain conventional additives such as suspending agents, emulsifying 
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agents, non-aqueous vehicles (ix,u;^u • • 

««P«Kl«l or dissolved fa fte vehicle I„„ . «■ be eitoer 

■"■".ling. Adva„„g.„„,^ adiJlr f ""^e 

-spaded in U,e vdrfde tastt^, „f b J, d^ *« «» compound is 

accon^plishedbyfilwan. J°°"™^*^"'«'--''«-U«o„ca™«be 
-deM^sJ^::.^~^---^^~.ed.,,e. 

The composition may comain from 0. 1 o/, to 99./ hv u 
60%byweight.oftheactivematerial denJ ! "''"'''^'^'"yfi^™ JOto 

--oseo..ecompo::r:rrr^^^^^^ 

"III vaiy in fl,e nsaiU way with ih. ^ aforementioned disonle,, 

^« --o*ersfa„.^~':7-f"-^-.*.wei,hto,thes*ter, 
.000mg,mo„sni,«y,.":^;r^^'^-**""-"'osesma,he0.05,„ 

«-«n=eadn.,.orelp,erorr:ri.T°"''"^'^^"'- 
ofweeks or months. **»^y extend for a number 

The following Examples iUustrate the . 
5 sd^thepn^onofcompoundsoftheinvention. 
Description 1 

4-Bromo.3-methylpheny| isocyanate 

dropsofDMF. The mixture was stirred at . ^ '^^^ ^"^^^ ™°^«) fo"owed by 3 

-~od._.o^„r:d"ztr::t;'"'"*- 

«d,s«,)v=d in dichloromethan, ,300ml) »d eooled to o4 t 1 

(O...O.wasadde.,o„owedh,a,o,ntionorsI:l:^tr:rTr'°"" 

l*».JOg, 0.066 mole) in water 
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(75ml) and the mixture was stirred vigorously at 0°C for 3h, then diluted with water 
(20Qml) and the dichloromethane layer separated, dried (Na2S04) and concentrated in 
vacuo (but not to complete dryness) to afford the acyl azide as a pale orange solid. This 
material was dissolved in toluene (300ml) and heated under reflux for Ih with stirring, 
5 then cooled and concentrated in vacuo to afford the title compound as a red brown oil 
(9.42g. 95%). 

'H NMR (250MH2, CDCI3) 5 (ppm): 7.54 (d, IH). 7.06 (d, IH), 6.88 (dd, IH), 2.46 (s, 
3H). 

10 Description 2 

4-(Pyridin-4-yl)naphth-l-ylamine 

A stirred suspension of 4-bromonaphth-l-ylamine (lOg, 45 mmole) in 1,2- 
dimethoxyethane (400 ml) and water (100 ml) containing sodium carbonate (14g) was 
flushed with argon for 0.3h. Tetrakis(triphenylphosphine)palladium (0) (2.75g, 2.4 

1 5 mmole) was added followed by 4-pyridylboronic acid (5.7g, 46 mmole) and the mixture 
heated at reflux for 5h. The mixture was concentrated in vacuo to a brown slurry and 
partitioned between dichloromethane and water. The aqueous was further extracted with 
dichloromethane and the combined organics dried (Na2S04) and concentrated in vacuo to 
a brown solid (13.2g). Purification of the solid by flash chromatography eluting with 

20 ethyl acetate afforded the title compound as a yellow crystalline solid (7.8g, 78%). 

1h NMR (250 MHz, CDCI3) 6 (ppm): 8.68 (d, 2H), 7.90 (d. 2H), 7.30 (m, 5H), 6.84 (d, 
lH),4.32(s,2H) 

Description 3 
25 5-(Pyridui-4-yI)-l-naphthoic acid 

The title compound was prepared horn 5-bromo-l -naphthoic acid (EP 547442 Al) and 4- 
pyridylboronic acid using a similar procedure to Description 2. 
1h NMR (250 MHz, d^MSO) 5 (ppm): 8.75 (d, IH), 8.56 (dd, 2H), 7.98 (d, IH), 7.78 
(d, IH), 7.56 (t, IH), 7.45-7.34 (m, 4H) 

30 

Description 4 

5"(Pyridfai-4-yl)naphth-l-yl isocyanate 
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The title compound was prepared from 5-(pyridm-4-yn 1 nan.), • • 

similar procedure to Description 1. "^^^^^'^^-"'P***'^ (D3) using a 

^HNMR (250MHz, CDCl3)8(pp„,): 8.74(d 2H) 821 tm , 

7.49-7.33 (m. 5H) ^' ^'^^ ^">' 7.61-7.69 (m, 2H). 

5 

Description 5 
4-(Pyridin-4-yl)aniIine 

The title compound was pr^ared from 4-bromoaniline and 4 ovriH- ,u 
asmularproceduretoDescription2asawhitesolid(17"^^"^^^^^^^ 

) HNMR(250MH^d6DMSO)5(ppm):8.6S-8.63(m 1 778 76«. 

2H). 5.94 (br s. 2H). ^ * ^' ^-^^-^-^S (m, 4H). 6.84 (d. 

Description 6 

3-Chloro-4-(pyridta^y,)3nm^g 

3-Chloro.4-bromoacetamlide was reacted with ^ ^- 

HNMR(250MIb.CDa3)5<pp„): s.65^.5,(„ fflfT^fs?,!: 
IH), 6.80 (d, IHX 6.64 (dd. IH). 3.90 (br at). 

Description 7 

23-Djchloro-|.(pyridin.4-yi)aniline 

The tiUe compound was prepared from 4-bromo-2 J diVM 
pyridinylboronic acid, followed by basic iZ^ "'^ 
preparationofDescriptione ' * ^'"^^^ P-cedur. to the 

Description 8 

l-AcetyI-2,3-dihydro-6-nitro-lH-indole 

A stirred solution of 2.3-dihydn>-6-nitn,-lH-i«lole (100. 061 n, . 
(1000 ml) at room temperature was treated dr«n J dichloromethar^e 

ture was treated diopwrse over 20 min with acetic anhydride 
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(62 ml, 0.66 mole). The reaction mixture was stirred for a further 2h, then washed with 
10% Na2C03 solution (300 ml) dried (Na2S04) and concentrated in vacuo to afford the 
title compound as a yellow solid (12Sg, 100%). 

S Description 9 

l-A€etyl*6-amino-23-dihydro-lH-mdole 

A stirred suspension of l-acetyl-2,3-dihydro-6-nitro-lH-indole (D8, 125g, 0.61 mole) in 
THF (5500 ml) was hydrogmated over 10% Pd-C (20g) at 50 psi for 20h. The catalyst 
was removed by filtration through a plug of kieselguhr and the filtrate concentrated in 
1 0 vacuo to afford the title compound as a beige solid (1 02g, 95%). 

1h NMR (250 MHz. CDCI3) 5 (ppm): 7.64 (d, IH), 6.92 (d, IH), 6.34 (dd, IH), 4.01 (t, 
2H), 3.82 (br s, 2H), 3.06 (t, 2H), 2.19 (s, 3H). 

Description 10 

1 5 l-Acetyl-2^-dihydro-6-(4-metiiylpiperaziii-l-yl)-lH-indole 

A stirred mixture of l-acetyl-6-aniino-23-dihydro-lH-indole (D9, 37,8g, 0.22 mole), 
mechlorethamine hydrochloride (46g, 0.24 mole) and anhydrous potassium carbonate 
(80g, 0.58 mole) in 1-butanol (1800 ml) was heated at reflux for 8h, then additional 
mechlorethamine hydrochloride (25g, 0.13 mole) and potassium carbonate (41g, 0.30 

20 mole) were added and reflux continued for 3h. The reaction mixture was allowed to cool 
and then washed with water (1000 ml). The aqueous wash was extracted with ethyl 
acetate, and the extract combined with the 1-butanol solution and concentrated in vacuo. 
The brown oily residue (60g) was chromatographed on silica gel eluting with 0-8% 
MeOH/DCM to give an orange oil, which was trituated with ether to afford the title 

25 compound as a beige solid (12.2g» 22%). 

iH NMR (250 MHz, CDCI3) 8 (ppm): 7.98 (d, IH), 7.04 (d, IH), 6.59 (dd, IH), 4.04 (t, 
2H), 3.23-3.18 (m, 4H), 3.10 (t, 2H), 2.60-2.53 (m, 4H), 2.34 (s, 3H), 2.21 (s, 3H). 

Description 11 
30 2»3-Dihydro-6-(4*metiiylpiperazin-l-yl)-lH-mdole 

The title compound was prepared from l-acetyl-2,3-dihydro-6-(4-methylpiperazin-l-yl)- 
IH-indole (DIO) using a similar procedure to Description 13 as a beige solid (92%). 
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>Hf««(250MHz.CDa3)5(pp„,: 6.98(dd, .H),6.34^.„ta 2H, 3 53« 2h. 
Description 12 

Mg. 0.0040 mote) ™ dichloromelhane (100 ml) a. -S'C »der anson >re,ted 

*e acid onractbasifled by addition of solid Kom . ^ «C1 acd (60 ml) mkI 

"°''''''2'-"3 and extracted with DCM Thf 
orgamcBnractwasdiicd(N»iSn.^— j„ ^ . •u"<-m. liie 

. im. 3.12 (t, 2H). 2.70-2.55 (m, 4H). 2.37 (s, 3H), 2.22 (s. 3H). 
Description 13 

5h. The ^acttonmixturc was allowed to cool, basified by addition of soIidKoCr 
extiactedwithDCM. The extract was dried (Na,SO.Jd ^^COa and 

a«x,^*u ^^^2J>04) and concentrated w vacuo to 

afford the tiUe compound as a beige solid (0.93g, 78%) 

Description 14 

2 oXt*^:' 'r^'-'''^^^"'«^'»«-^>-y'>>H-indole (DIO 
2.0g.0.0077mole)andanl,j,droii»potas!i,n,carboii«e(212<, 00l5m„i >■ 

°^'"*°-™«-<''«-)-"«^.(^«n*a.jc:rj^^^^ 

~o-20mi.„i«,bo,^«„«,,^^^^^_^J 
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in vacuo and the residue dissolved in dichloromethane (ISO ml), washed with water 
(2x100 ml), dried (Na2S04) and concentrated in vacuo to afford the title compound as a 
beige solid (2.52g, 97%). 

1h NMR (250 MHz, CDCls) 5 (ppm): 8.06 (s, IH), 734 (s. IH), 4.06 (t, 2H), 3.13 (t. 
5 2H), 3.07 (br s, 4H), 2.06 (br s, 4H), 2.35 (s, 3H), 2.21 (s, 3H). 

Description 15 

5-Bromo-2,3-dihydro-6-(4-metbylpiperazin-l-yl)-lH-mdole 

A solution of l-acetyl-2,3-dihydro-5-bromo-6-(4-methylpipera2in-l.yl)-lH-indole (D14, 
1 0 0.60g, 1 .8 mmole) in 2M hydrobromic ,acid (50 ml) was stirred at room temperature for 5 . 
days» then basified by addition of solid K2CO3 and extracted with DCM. The extract 
was dried (Na2S04) and concentrated in vacuo to afford the title compound as a brown 
solid (0.3 Ig, 58%). 

1h NMR (250 MHz. CDCI3) 5 (ppm): 7.24 (s, IH). 6.42 (s, IH), 3.80 (br s. IH), 3.56 (t. 
15 2H), 3.01-2.92 (m, 6H), 2.59 (br s, 4H), 2.35 (s. 3H). 

Description 16 

l-Acetyl-2^dihydro-5-mefliyl>6-(4-methylpipera2in«l-yI)-lH-indole 

The title compound was prepared from l-acetyl-2,3-dihydio-5-bromo-6-(4- 
20 methylpiperazin-l -yl)-lH-indole (D14) and tetramethyltin using a shnilar procedure to 
Description 18 as a beige solid (63%). 

1h NMR (250 MHz, CDCI3) 5 (ppm): 8.0 (s, IH). 6.98 (s, IH). 4.02 (t. 2H). 3.1 1 (t, 
2H), 2.97-2.92 (m. 4H). 2.56 (br s, 4H), 2.35 (s, 3H), 2.25 (s. 3H), 2.20 (s, 3H). 

25 Description 17 

23-Dihydro-S-metiiyl-6-(4-metiiylpiperazin-l-yl)-lH-indole 

The title compound was prq>ared fiom l-acetyl-2.3-dihydro-5-methyl-6-(4- 
methylpiperazin-l-yl)-lH-mdole (D16) using a similar procedure to Description 13 as a 
beige solid (89%). 

30 iH NMR (250 MHz. CDCI3) 5 (ppm): 6.94 (s. IH), 6.44 (s. IH). 3.52 (t, 2H), 2.95 (t. 
2H), 2.92-2.86 (m, 4H). 2.55 (br s, 4H), 2.35 (s, 3H). 2.19 (s, 3H). 

Description 18 
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3H).2.22fe3H). 2" (tas.4H,. 2.35 

S Description 19 

A stnred solution of l-acetvl 2 1 h i, / '^'"y^H-'ndole 

Description 20 

-5-viny]-lH-indole 

«l«o„ um>ugh kicclguto and ft, fitoT ^ ""^ """"'ed by 
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iH NMR (250 MHz, CDCI3) 5 (ppra): 8.05 (s, IH), 7.03 (s. IH), 4.03 (t, 2H), 3.13 (t, 
2H), 2.96-2.90 (m, 4H), 2.65 (q, 2H), 2.57 (br s, 4H), 2.35 (s, 3H), 2.20 (s, 3H), 1.21 (t, 
3H). 

5 Description 21 

293-Dibydro-5-ethyl-6-(4-inethylpiperazin-l-yl)-lH-indole 

The title compound was prepared from l-acetyl*2,3-dihydro-5-ethyl-6-(4- 
methylpiperazin-l-yl)-lH-indole (D20) using a similar procedure to Description 13 as a 
beige solid (94%). 

10 1h NMR (250 MHz, CDCI3) 5 (ppm): 6.99 (s, IH), 6.49 (s, IH), 3.6 (br s, IH), 3.53 (t, 
2H), 2.97 (t. 2H), 2.90-2.83 (m, 4H), 2.59 (q. 2H), 2.54 (br s, 4H), 2.35 (s, 3H), 1.19 (t, 
3H). 

Description 22 

15 l-Acetyl-2^-dihydro-6-(4-methylpipei^n-l-yl)-5-trifluoromethyl-lH-indol 

A stirred mixture of l-acetyl-5-bromo-2,3*dihydro-6-(4-methylpip^azin-l-yl)-lH-indole 
(D14, 500 mg, 1.5 mmole)» potassium trifluoroacetate (410 mg, 2.7 mmoie) and copper 
(I) iodide (572 mg, 3.0 mmole) in dry DMF (16 mi) and toluene (10 ml) was heated at 
130^C for 0.5 h under argon using a Dean and Stark head to trap toluene/water. The 

20 Dean and Stark head was replaced with a condenser and the mixture heated at 1 55^C for 
34 h, then further potassium trifluoroacetate (410 mg) and copper (I) iodide (570 mg) 
were added and heating continued at 155X for 3h. The reaction mixture was allowed to 
cool, then treated with dilute ammonia solution (200 ml) and DCM (150 ml), shaken well 
and then filtered through a plug of kieselguhr. The organic layer was separated, dried 

25 (Na2S04) and concentrated in vacuo. The residue was purified by chromatography on 
basic alumina eluting with ethyl acetate to afford the title compound as a beige solid 
(63%). 

iR NMR (250 MHz, CDCls) 5 (ppm): 8.28 (s, IH), 7.40 (s, IH), 4.10 (t. 2H), 3.18 (t, 
2H), 2.98-2.92 (m, 4H), 2.56 (br s, 4H). 2.35 (s, 3H). 2.24 (s, 3H). 

30 

Description 23 

23-Dihydro-6-(4-mefliylpiperazin-l-yl)-S-trifluoromethyl-lH-indole 
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"dole (D22. 260 mg. , . , ,„ ,' >'»-^-'"a»ro™%l-IH- 

aqueous residue was ba^ified With solid Koro "^P™^' ^5 ml volume. The 

10 Description 24 

*<l')^-(-yI)..p»a.-l.,l,ceac ,cid 

'^'*°''>«'»^(5»n,l) wa. seated wiftp™^;J!t^ ' 

^^«S, adjusted to pH 7 by addition „f ™' '^"°»« layer was 

as needles 

Descriptioii 25 

5-{Pyridin-4-yI)napth.l.yiacetic acid 

»H NMR (250 MHz, CDCI3) 5 (ppm)- 8 72 rrf ->m o „ 
lH),7.^7.50(^3„,..4^',,'^^J^^-'-'^''^'«)."^^ 



-24- 



CA 02288662 1999-10-15 



WO 98/50358 PCT/EP98/02262 

Description 26 
QaiDOlin-6-yl isocyanate 

The title compound was prepared from 6-quinolinecarboxyIic acid using a similar 
procedure to Description 1. 
5 NMR (250 MHz, CDCI3) 6 (ppm): 8.89 (dd, IH), 8. 1 3 - 8.06 (m, 2H), 7.52 (d, IH), 
7.48 - 7.41 (m, 2H). 

Description 27 

3-(4-Methylpiperazin-l-yl)-l-nitrobenzene 

10 To a solution of 3-nitroamline {15,0g, 0.1 1 mole) in 2-butanol (50Qml) was added K2CO3 
(52.5g, 0.385 mole) and mechlorethamine hydrochloride (31.4g, 0.16 mole). The mixture 
was refluxed under argon with stirring for 18h, then more mechlorethamine hydrochloride 
(17.5g, 0.09 mole) and K2CO3 (25.0g, 0.18 mole) were added and heating under reflux 
was continued for 24h. The 2-butanol was removed in vacuo and the residue partitioned 

1 S between H2O (300 ml) and CH2CI2 (300ml). The CH2CI2 was separated and the aqueous 
re-»tracted with CH2CI2 (3 x 200ml). The organics were combined, dried (Na2S04) and 
concentrated in vacuo to afford an orange oil, which was purified by column 
chn>matogrsv>hy on silica gel eluting with 0-4% MeOH/CH2Cl2. The title compound was 
an orange oil (16.72g, 70%). 

20 NMR (250 MHz, CDCI3) 5 (ppm): 7.72 (d, IH), 7.65 (dd, IH), 7.37 (t, IH), 7.19 (dd, 
IH), 3.31 (t, 4H), 2.59 (t. 4H), 2.37 (s, 3H). 

Description 28 

3-(4-Methylpiperazin-l-yl)aniline 

25 3-(4-Methylpiperazin-l-yl)-l-nitrobCTzene (D27, 8.10g, 0,037 mole) was dissolved in 
EtOH (250ml) and hydrogenated over 10% Pd/C (2g) at room temperature and pressure 
for 18h. The catalyst was filtered off and the filtrate concentrated in vacuo to afford the 
title con[^)Ound as a pale yellow oil (6.64g, 95%). 

^H NMR (250 MHz, CDCI3) 6 (ppm): 7.04 (t, IH), 6.37 (dd, IH). 6.26 (d, IH), 6.21 (dd, 
30 IH), 3.60 (br s, 2H), 3.18 (t, 4H), 2.56 (t, 4H), 2.34 (s, 3H). 

Description 29 

7-(4-Methylpiperazin-l-yl)quinoline 
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cooled ml po»«i fato water (250ran The I " Th« ""ction was 

*»«.8raphy o„ basic ^11^ ' 

K y on oasic alumina eluting with 2% MeOH/rH ri tu . 
was a yellow solid (4.05g 52«/o) ^e^H/CHjCI^. The tiUe compound 

Description 30 

(10(W) and AcOH (5«,) .,4 ^ jt^ . ""^ "^"^ " ^« 



Bescrjption 31 



TO s scuuon or7-<4.„«by,pipc^^^^^'7"'-*' 
..Og, 4.3 n^ie) cH,a, (3<WX c«W in i« 

-sepa..ed,d.^(Ka,SO,a„dco.ce««e,^„*;^r^^^^ 

VISCOUS yellow oil (1 .42g 1 00%) compound as a 
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Description 32 

6*Bromo-7-(4-metiiylpiperazin**l-yl)-l-trifluoroacetyI-1^3»4-tetrahyd 

The title compound was prepared finom 7-(4-methylpiperazin-l-yl)-l-trifluoroacetyl- 
1,2,3,4-tetrahydroquinoline (D31) using a similar procedure to Description 14. 
"H NMR (250 MHz, CDCI3) 8 (ppm): 7.39 (s, IH), 7.26 (s, IH). 3.82 (t, 2H), 3.29 (br s, 
4H), 2,99 (br s, 4H), 2.82 (br s, 2H), 2.62 (s, 3H), 2.05 (quintet, 2H). 

Description 33 

6-Bromo-7-(4-methylpiperazin-l-yl)-l^,3,4-tetrahydroquinoline 

To a stirred solution of 6-bromo-7-(4-methylpipera2in-l-yl)-l-trifluoroacetyl-l,2,3,4- 
tetrahydroquinoline (D32, 0.74g, 1.8 mmole) in MeOH (30ml) was added K2CO3 (s) 
(O.SOg, 3.6 mmole). After 18h at room temperature the MeOH was removed in vacuo and 
the residue partitioned between CH2CI2 and 10% NasCOj (aq). The CH2CI2 was 
separated, dried (Na2S04) and concentrated in vacuo to afford the title compound as a 
yellow/brown solid (0.55g, 98%). 

'H NMR (250 MHz, CDCI3) 8 (ppm): 7,10 (s, IH), 6.19 (s. IH), 3.85 (br s, IH), 3.26 (m, 
2H), 2.99 (br s, 4H), 2.67 (t, 2H), 2.59 (br s, 4H), 2.35 (s. 3H), 1 .89 (quintet, 2H). 

Description 34 

l-Butyryl-23-dihydro-6*nitro-lH-indole 

2,3-Dihydro-6-nitro-lH-indole (16.4g, 100 mmole) in CH2CI2 (200ml) was treated with 
butyryl chloride (10.6g, 100 mmole) and Et3N (lO.lg, 100 nunole) with continuous 
stirring at room temperature for 2h. The reaction was then washed successively with 5N 
HCl and saturated aqueous K2CO3 solution. The reaction was then dried (Na2S04) and 
concentrated in vacuo to a gum which crystallised fix>m petrol as needles to give the title 
compound (23.4g, 100%). 

*H NMR (250 MHz, CDCI3) 8 (ppm): 9.0 (s, IH), 7.85 (dd, IH), 7.25 (d, IH), 4.15 (t, 
2H), 3,3 (t, 2H), 2.4 (t, 2H), 1.8 (q, 2H), 1.0 (t, 3H). 

Description 35 

6-Amino-23-dibydro-l-butyryM-H-indole 
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l-Buty,yl.2,3-Dihydn,-6-rdtro-lH-indole (D34 19 8. 84 4 , . 

palladium on cha««al (2g) i„ MeOH (2oLn ' 7 "^"^ 'O^/o 

reaction was then fatered through celite and th. ^^^^^^Sen ceased. The 

10 Description 36 

l-Butyryl-l^dihydro-Wodo-lH-fadole 

A stin«i solution of 6-anuno-l.butyo^,.2.3^hyd^,H-i„dolem35 ,o 
a m«tu« of cone. H2SO4 (3ml) and water (35I at ooc r r 
addition funnel touching the liquidsurface) w^^^ 
15 .0.016mole)inwater(10.i)wrst!rj ; 

was then stirred for a further on . * temperature below 50c. This 

mixture 

While ...owin, . ^ Z^^T " 

25 Description 37 

l-Butyry|.23Hlihydro-(Kpyridta^y,).,H.j„j^,^ 

Asuspensionof l-buty,yl.2,3-dihydro^.iodo-lH-indolem36 328. ,n. 
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dark brown oil, which was purified by flash chromatography (eluant 5% MeOH/CH2Cl2) 
to give the title compound as a brown solid (l.Sg, 54%). 

1h NMR (250 MHz,CDCl3) 5(ppm): 8.61 (m, 3H), 7.53 (d, 2H), 7.29 (m, 2H), 4.13 (t, 
2H). 3.25 (t, 2H), 2.44 (t, 2H), 1.79 (m, 2H), 1.04 (t, 3H). 

Description 38 

l-Butyryl-2^-dihydro-6-(l-methylpiperidin-4-yl>>II-indoIe 

To a solution of l-butyryl-2,3-dihydro-6-(pyridin-4-yl)-lH-indole (D37, 1 .5g, 
5.63mmole) in acetone (50ml) was added iodomethane (1.6g» 1 1.3mmole) and the 
mixture left to stand overnight. Filtration gave an orange soUd (1.2g) which was dissolved 
in ethanol (25ml) and water (25ml) and the solution cooled to O^C. To the solution was 
added sodium borohydride (166mg, 4.4mmole) portionwise over 5 min. and the mixture 
stirred for a further 10 min. To the mixture was added 2M NaOH solution (16ml) and 
water (40ml) and the product extracted with CH2CI2 (2x), dried (Na2S04) and 
evaporated in vacuo to a brown oil (1 .Og). The oil was then dissolved in ethanol (50ml) 
and hydrogenated over 10% Pd-C (lOOmg) at 50 psi and 5(PC for 72h. Filtration and 
evaporation of the filtrate in vacuo gave the title compound as a white solid (710mg, 
44%). 

iH NMR (250 MHz,CDCl3) 5(ppm): 8.19 (s, IH), 7.11 (d, IH), 6.88 (d, IH), 4.04 (t, 
2H), 3.15 (t, 2H), 2.96 (br d, 2H), 2.48 (m, IH), 2.39 (t, 2H), 2.31 (s, 3H), 2.03 (m, 2H), 
1.82 (m, 6H),L02(t, 3H). 

Description 39 

5-Bromo-23-dihydro-6-(l*inethylpiperidin-4-yl)-lH-indole 

To a stirred solution of l-butyryl-2,3-dihydro-6-(l-methylpiperidin*4-yl)-lH-indole (D38, 
2.32mmole) in acetic acid (20ml) was added N-bromosuccinimide(454mg, 2.55mmole) 
and the mixture stirred at room temperature ovemight. The mixture was diluted with 
water and basified with solid K2CO3. Extraction with C:H2Cl2, drying (Na2S04) of the 
organics and evaporation in vacuo gave an off-white solid (890mg). A portion of the solid 
(790mg, 2.16mmole) in ethanol (20ml) and 2M NaOH solution (30ml) was heated at 
80^C under argon for 72h. The product was extracted with CH2CI2, the organics dried 
(Na2S04) and evaporated in vacuo to give the title compound as an orange solid (647mg, 
100%). 



-29- 



CA 02288662 1999-10-15 

WO 98/50358 

PCT/EP98/02262 

Description 40 
5 4-(r.ButoxycarbonyJamino)anaine 

ttNMR(oftjae compound) (250 MHz rnri-,>^i/ ^ 1*8/0}. 
0"^ .H).3.50(br.2H). ,.5„ ' waft 2hX«^7 

Description 41 

4-(Pyrimidin-2.yl)ben2oic add 

(35%). ^'°''^™2-->'">i«<i»«.I»l.tafl-p„™te 
Description 42 

4-(Pyrimidin-2-yI)phenyI Isocyanate 

The title compound was prepared from 4-(pyrimidin.2-vl W • 

n^anner to Description 1. obtained as a nalT ^ ^-yDbenzo.c acid (D41) i„ a similar 

f'HNTMP * ""^^^apaleyeUow powder (83%). 

(HNMR-not«co„iedduetoinsoIubiKtyinCDCl3). 

Description 43 

whiK powder (54./.,. •^"''^ "> B<«»plc 4. „b,ai„ed a. an off. 
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NMR (250 MHz, CDCla) 8 (ppm): 7.79 (s, IH), 7,60 (d, 2H), 7.23 (d, 2H), 7.15 (s, 
IH). 6.37 (s. IH), 4.07 (t, 2H), 3.18 (t, 2HX 3.10 (br s, 4H), 2.61 (br s. 4H), 2.36 (s, 3H). 

Description 44 
5 N-[4-(PyridiD-4-yl)naphth-l-yl]acetainide 

To a solution of 4-(pyridin-4-yl)naphth-l-ylainine (D2, 1.5g, 6.8nunole) in CH2CI2 and 
triethylamine (1 .0ml, 7.1nimole) at O^C was added dropwise a solution of acetyl chloride 
(O.Sml, 7.0minole) in CH2CI2 (10ml) and the mixture stirred whilst allowing to warm to 
room temperature for Ih. The solution was washed with aqueous 10% Na2CC)3, the 
10 organics dried (Na2S04) and evaporated in vacuo to give the title compound as a yellow 
solid (1.9g, 100%). 

iH NMR (250 MH2,CDCl3) 5(ppm): 8.73 (d, 2H), 7.99-7.40 (m, 8H), 2.37 (s, 3H). NH 
not observed. 

15 Description 45 

N-[4-(l-Metiiyl-l92A6-tetrahydropyridin-4-yl)naphfli-l-yl]acetamide 

To a solution of N-[4-(pyridin-4-yl)naphth-l-yl]acetamide (D44, 1.8g, 6.8mmole) in 
acetone (50ml) was added iodomethane (1.92g, 13.6nimole) and the mixture left to stand 
overnight. Filtration gave a yellow solid (L2g) which was dissolved in ethanol (25ml) 
20 and water (25ml), cooled to O^C and treated portionwise with sodium borohydride 

(166mg, 4.4mmole) over 5min and then stirred for Ih. To the ntiixture was added aqueous 
10% NaOH (16ml) and water (40ml), the product extracted with CH2CI2, dried 
(Na2S04) and evsqporated in vacuo to give the title compound as a brown solid (880mg, 
44%). 

25 1h NMR (250 MHz,CDCl3) 6(ppm): 8.06 (dd, IH), 7.86 (dd. IH), 7.73 (d, IH), 7.53 (m, 
2H), 7.30 (s, IH), 5.74 (m, IH), 3.18 (br d, 2H), 2.75 (t, 2H), 2,56 (m, 2H), 2,47 (s, 3H), 
2.32 (s, 3H). NH not observed. 

Description 46 
30 4-(l-Methylpiperidui-4-yl)naphtii-l-ylamme 

A solution of N-[4-(l-methyl-l,2,5,6-tetrahydropyridin-4.yl)naphth-l-yl]acetamide (D45, 
SOOmg, 2.9mmole) in ethanol (50ml) was hydrogenated over 10% Pd-C at 50psi and 
S(PC for 192h. Filtration through celite and evaporation of the filtrate gave, on 
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evaporation, a white solid r683mo^ rh. c«r^ 

extracted with CHoPi^ ti,» « • , . * mixture was 

*-"2'-'i2. tne organics dried rMa'><5n ^^ o-x 

5 IH NMR (250 MHz,CDCl3) 6(ppm>: 8.06 (dd, ,„) 7 ,„ , „ , 

2.20(n.2H). ..^(„,4H). **^"'>-' "<"^ '«).3 ««»rd.28).2.36fe3H,, 

I>escriptioii 47 
10 4-(4-Aminophei,yl).2.nietl,yloxazole 

A mixture of 2-methyM-(4.mtrophenyl)oxazole(170g 8 2n™.I. r « 

18.885)a„dlOo/opa,ladi„„,o„carbo„(0.20g)i„\T^^,^^^^^ 

at atmospheric pressure for 42h The J,. T ^ '''' ""'^^ ^^^"'S^^ 

v.c«o. ^eresiduewasp«^l^Zr^T^^'"'~^^ 

15 inCH^Cl. T^etiUecomZ^dtlltrr T 

'Hl^ (250MHz. CoTmr^lT ''^"^^^^ 
2H).2.49 s,3r^ '^"''•''^^'^«>*^-^^<^^>'^-^0(d.^ 



20 



25 



30 



Description 48 

4-(2-Methy|^,yridin-4.yl)beiMoic add 

awhitesoUd(84%) ™^P">''^"^toDescnptjon2as 
Description 49 

4-(2-Methyl-pyridin-4-yl)aniIine 

The title compound was prwjared finm 4 n 

HNMR(250MHz,CDCl3)5(ppmV846M im 7 ^ , 
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Description 50 

N*(rerr-Butyloxycarbonyl)-4*lodoaniIine 

To a solution of 4-iodoamline (3g, 0.014 mole) in dry dichloromethane (20ml) was added 
S di-rer/-butyl dicarbonate (2.99g, 0.014 mole) followed by a catalytic amount of 4- 

dimethylaminopyridine. The reaction was stirred overnight at ambient temperature then 
washed with water (2x20ml) and dried (MgS04). Filtration and evaporation gave an off- 
white solid (1 .90g, 43%). 

NMR (250MHz, CDCI3) 5 (ppm): 7.57 (d, 2H), 7.14 (d, 2H), 6.43 (br, IH), 1.51(s, 
10 9H). 

Description 51 

N-(l^it-Butyloxycarbonyl)-4-(thiazoI-2<'yl)aniline 

A mixture of N-(rerr-butyloxycarbonyl>4-iodoaniline (D50, 319mg, 1 mmole), bis 
15 (pinacolato)diboron (279mg, 1.1 mmole), l,r-bis(diphenylphosphino)fenocene 

dichloropalladium (II) complex with DCM (1:1) (24mg, 0.029 mmole) and potassium 
acetate (294mg, 3 mmole) in dry DMF (6ml) was heated at SO^'C for 2h. After cooling 2- 
bromothiazole (328mg, 2 mmole), 2M sodium caibonate (2.5ml) and l,r-bis 
(diphenylphosphino)ferrocene dichloropalladium (II) complex with DCM (1:1) (24mg, 
20 0.029 mmole) was added and the reaction heated at 80*^0 for 18h. After cooling the 

solution was diluted with wat^ (20ml). Extraction using ethyl acetate (2x20ml) followed 
by drying (MgS04), filtration and evaporation under reduced pressure gave an oil. This 
was chromatographed on silica gel eluting with 10% ethyl acetate in hexane to afford the 
title compound as an oil (137mg, 50%). 
25 NMR (250MHz, CDCI3) 5 (ppm): 7.91 (d, 2H), 7.82 (d, IH), 7.48 (d. 2H), 7.27 (d, 
IH), 6.62 (br, IH), 1 .54 (s, 9H). 

Description 52 
4-(Thiazol-2-yl)aniline 

30 A solution of N-(/e/t-butyloxycart)onyl)-4-(thiazol-2-yl)aniline (D5 1 , 122mg, 0.44 

mmole) in dichloromethane (2ml) and trifluoroacetic acid (0.1ml) was stirred at ambient 
temperature for 1 8h and then water (20ml) was added. The aqueous phase was extracted 
with dichloromethane (2x1 0ml) and the extract washed with 10% aqueous sodium 
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hydrogen carbonate (2x20ml), then dried (MgSO ) and e 

pressure to give a light yellow oil which .'^^ ^^r reduced 



Description 53 

4-(Isoquinolin.2.yI)beB2oic acid 



The title compound was prepared from 4 crU^ u 
'H NMR (250MHz, d^MSO) 6 (™mV 1 1 1 . , 

«l .HX 8..3 (d. an,. 7.90 - 7 67 '«>• ^'^^ 

Description 54 
15 .'HIsoqainolinwf.y„phe„y,i,„^^^^ 

20 Description 55 

4-(Quinolin-3-yl)bena)ic acid 

^ 'HNMR(250MHz,d'DMSO)6<pp.,): 13.09fl,rs IB) 93,« 

'H). 8.07 (m, 5H), 7.83 („, 2H). 7.67 (m. ' 

Description 56 

4-(Qulnolin.3-y|)phenyl isocyanafe 
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Description 57 

4-(Qulnoliii-8-yl)benzoic acid 

The title compound was prepared iirom 4-carboxyphenylboronic acid and 8- 
bromoquinoline using a similar procedure to Description 2, obtained as a white 
5 solid (65%). 

NMR (250MHz, d^DMSO) 5 (ppm): 12.98 (br s, IH), 8.92 (m, IH), 8.46 (d, 
IH), 8.06 (m, 3H), 7.80 (m, 4H), 7.60 (m, IH). 

Description 58 
1 0 4-(Quinolin-8-yl)phenyl isocyanate 

The title compound was prepared ftom 4-(quinolin-8-yI)b^oic acid (D57) using 
a similar procedure to Description 51 . The isocyanate was used as its toluene 
solution without concentration to the neat compound. 

15 Description 59 

3-Bromo-2,6-diniethylpyridine (D59a) and 4-Bromo-2,6-dimethylpyridine 
(D59b) 

A stirred solution of phosphorus oxybromide (25g, 0.085 mole) in 1,2- 
dichloroefhane (2S0ml) at room temperature under argon was treated with 2,6- 

20 lutidine-N-oxide (lOg, 0.081mole), then heated at reflux for 6h. The mixture was 
allowed to cool, then poured slowly into well stirred ice/water (400ml) and 
basified by addition of solid K2CO3. The aqueous mixture was extracted with 
dichloromethane and the extract dried (Na2S04) and concentrated under vacuum. 
The residue was chromatographed on silica gel eluting with 1:1 ether /60-80 petrol 

25 to separate four components. The second component was 3-bromo-2,6- 
dimethylpyridine (2.Sg, 21%) as a yellow oil; 

NMR (250MHz, CDCI3) 5 (ppm): 7.66 (d, IH), 6.86 (d, IH), 2.63 (s, 3H), 2.48 
(s,3H) 

and the third component was 4-bromo-2,6-dimethylpyridine (1.5g, 12%) as a pale 
30 yellow oil 

^H NMR (250MHz, CDCI3) 8 (ppm): 7.16 (s, 2H), 2.50 (s, 6H). 

Description 60 
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4^2,6.Dimethyl-pyridin^y,)be„zoic add 

'HNMR (250MHz. d«DMSO) 8 (pp„,: 8.05 78,„ , 

Description 61 

4K2.6-Diniethy|.pyridin.3.yi)benzoic acid 

solid (76«/o). " ™ P'^"'^^"^^ *° Description 2 as a beige 

'HNMR(250MHz.d^DMSO)6ta):8.00(d 2H) 752rd , 
7.18(d. lH).2.47(s.3H).2 40rs 3h/a „ ^ ^H), 7.42 (d. 2H). 

>», ^.w (s, 3H). Acid proton not observed. 



l>escription 62 

4.(2,6.Di«ethy|.pyridin^y„phe„y, isocy«.ate 

The title compound waspiepared from 4-^2 *u , 

Description 63 

(WI) usmg . simitar proc^toe to D«rtpd„„ , J,v 

Description 64 
8-Bromo-5-nitroquinoiinc 

on Of cone. H,SO, (5ml). cone. HNO3 dOml) and finning HNO (2r.n 
cooledmice. The mixture was heated at 65-C for 30h ™* , °^^2'°'>' 
into H,0 (350ml) with stinin. Th. '"^^"^ P""'^ 

) with stunng. The pi^ip,tate that formed was filtei^j. ^^^^ 
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with H2O and dried under vacuum to give the title compound as a pale cream solid 
(l.l0g,60%). 

*H NMR (250MHz, CDCI3) 8 (ppm): 9.17 (dd, IH), 9.07 (dd, IH), 8.26 (d, IH), 
8.20 (d, IH), 7.74 (dd, IH). 

5 

Description 65 

5- Nitro-8-phenyIqulnoline 

The title compound was prepared from 8-bromo-5-nitroquinoline (D64) and 
phenylboronic acid using a similar procedure to Description 2, as an orangeAirown 
10 solid (99%). 

'H NMR (250MHz, CDCI3) 5 (ppm): 9.1 1 - 9.05 (m, 2H), 8.44 (d, IH), 7.82 (d, 
IH), 7.70 - 7.63 (m, 3H), 7.59 - 7.46 (m, 3H). 

Description 66 
15 S-Amino-S-phenylquinoline 

The title compound was prepared from 5*nitro-8-phenylquinoline (D65) using a 
similar procedure to Description 20, as an orange/brown solid (97%). 
^H NMR (250MHz, CDCI3) 8 (ppm): 8.93 (dd, IH), 8.21 (dd, IH), 7.76 (dd, IH), 
7.66 (d, IH), 7.59 - 7.32 (m, 5H), 6.89 (d, IH), 4.23 (s, 2H). 

20 

Description 67 

6- Acetamido-2-metbylquinoHne 

The title compound was prepared from 6-amino-2-methylquinoline and acetic 
anhydride using a similar procedure to Description 8, as a grem solid (95%). 
25 *H NMR (250MHz. CDCI3) 8 (ppm): 8.30 (d, IH), 8.01 (d, IH), 7.95 (d, IH), 
7.49 (m, 2H), 7.27 (d, IH), 2.72 (s, 3H), 2.25 (s, 3H). 

Description 68 

6-Amino-2-(2-phenylethenyl)quinoline 

30 A suspension of 6-acetamido-2-methylquinoline (D67, 600mg, 3.0 mmole) in 
acetic anhydride (6ml) was treated with benzaldehyde (954mg, 9.0 mmole) and 
the mixture heated at 120X for 40h, then cooled and the acetic anhydride 
removed in vacuo. The residue was dissolved in 2M NaOH (30ml) and EtOH 
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(lOml)andheated under reflu5f«,ifKo.- • 

----- j^ri^cjr""'^---'-'' 

combined, dried (Na,SO i .nH ^■^'^iOOml). The orgaiucs were 

'•54 (d,lH), 7.42- 7.28 (m sm 7 L!. ' " <»• ^' ' «> - ' 56 2H). 

(m. 5HX 7.15 (dd, IHl 6.89 (d, ,«). 3.96 2H). 

0 Description 69 

6-Anifao.2.(2-phenylethyI)qnfaoline 

The title compomid was prepared &om 6-amino-2 (2 nh^ i 

Description 70 

2-(3-Nitrophenoxy)pyriniidine 

A stiired mixture of 3-nitix,phenol (2 08e 15 mn,„i ^ . u 

.5 n™o,, '^^y^^Z^lt'^Tr-^ 

(2(tal) was heated a. 80°Cfi,r4h 7* 7* l^ '** ^0 minole) to dry DMF 

PO»der(..Mg.60./.) '*"""«»^»--'«eda.apa,eyeU„„ 

;LTr"^^'"*<->--<^»^-^(™.^«s<.,2„,. 

Description 71 

3-(Pyrimidin-2-yloxy)aniIine. 
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To a Stirred mixture of 2-(3-nitrophenoxy)pyrimidine (D70, 0.65g, 3 mmole) and 
tin (II) chloride (2.28g, 12 mmole) in methanol (30ml) was added cone. HCl 
(0.7ml). The mixture was heated at reflux for 2h, cooled and concentrated in 
vacuo to near dryness. The residue was treated with CH2CI2 (SOml) and water 
(2Sml) and 2N NaOH solution was added to adjust the pH to 12. The mixture was 
filtered and the organic phase separated, washed with water, dried (Na2S04) and 
concentrated to dryness in vacuo to afford the title compound as a yellow powder 
(0.50g, 89%). 

NMR (250MH2, CDCI3) 5 (ppm): 8.55 (d, 2H), 7.19 (t, IH), 7.02 (t, IH). 6.59 
-6.51(m, 3H), 3.76 (s, 2H). 

Description 72 

N-Methyl-4-nitro-N-(pyrimidiii-2-yl)aniline 

To a stirred solution of N-methyl-4-nitroaniline (2.20g, 14.5 mmole) in dry DMF 
(25ml) was added potassium rer/-butoxide (1.79g, 16 mmole). After stirring for 
Ih at room temperature 2-bromopyrimidine (2.30g, 14.5 mmole) was added and 
the mixture wanned to 80^C for 6h and then stood overnight at room temperature. 
After concentrating to dryness in vacuo, the residue was partitioned between 
CH2CI2 (100ml) and water (30ml). The organic phase was washed with water, 
dried (Na2S04) and concentrated to dryness. Trituration of the residue in diethyl 
ether afforded the title compound as a pale yellow-orange powder (1 .24g, 37%). 
*H NMR (250MH2, CDClj) 5 (ppm): 8.43 (d, 2H), 8.25 (d, 2H), 7.56 (d, 2H), 
6.77 (t, IH), 3.67 (s, 3H). 

Description 73 

4-[N-Methyl-N-(pyrimidin-2-yl)aminolaniline 

A solution of N-methyl-4-nitro-N-(pyrimidin-2-yl)aniline (D72, 1.30g, 5.6 
mmole) in methanol (70ml) and ethyl acetate (70ml) was treated with 10% 
palladium on carbon (0.25g), and shaken under hydrogen at 1 atmosphere for 48h. 
The filtered mixture was concentrated to dryness and the residue triturated in 
diethyl ether to afford the title compound as a pale orange-brown powder (0.78g, 
68%). 
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Description 74 

5 5^ridiHw|.y,)„aphth-l.y,a„,toe 

The title compound was prepared frnr« < k 

I>escriptioii 75 

The utie compound wmin~a~H ft—, w .,. 

3i"^.ar„«„eru.I>«e.;or^^'^f^^'>**->-y'«^(^^^^ 
Description 76 

Description 77 

5^1-Methylpiperidln^.y,)„,p^^.j^,^^^^ 

The title compound was prepared fiom N-[5-(l-„,ethvl 1 . . . 

2H). 1 .93 (m. 4H). ^ ' ^' ^'^^ ^H). 2.37 (s. 3H). 2.20 (m. 

Description 78 

N-2K4.NitropheByI)ethyMrifluoroacetamide 

A solution of trifluoioacetic anhydride riO fimu u. 
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Stirred at 25°C overnight under argon and then washed with dilute citric acid (x2), 
brine and dried (Na2S04). The material in the organic phase gave the title 
compound as a pale yellow solid (19.04g). 

5 DescriptioD 79 

7-Nitro-l,2,3,4-tetrabydro>2-trifluoroacetyIi$oquinoIine 

N-2-(4-Nitrophenyl)ethyl-trifluoroacetamide (D78, 2,26g, 9.15 mmole) and 
paraformaldehyde (0.45g, 14.4 mmole) in acetic acid (10ml) and cone. H2SO4 
(15ml) were stirred at 25^C for 20h according to the procedure of G.E. Stokker, 
10 Tet. Lett., 1996, 37, 5453. Work-up afforded the title compound as a white solid 
(2.17g). 

1h NMR (250MHz, CDCI3) 6 (ppm): 8.10 (m, 2H,), 7.38 (t, IH). 4.92^.85 (2 x 
s, 2H), 3.92 (m, 2H), 3.10 (m, 2H). MH+ 274. 

15 Description 80 

7-Nitro-l,2^,4«'tetrabydroisoqumoline 

7-Nitro-l,2,3,4-tetrahydro-2-trifluoroacetylisoquinoline (D79, 17.2g; 63 mmole) 
was hydrolysed at room temperature using a solution of potassiiun carbonate 
(46.6g) in 10% aqueous methanol (660ml). Work-up with dichlorometfaane gave 
20 the title compound (1 Ig). 

Description 81 

2-Methyl-7-nitro-l,2,3,4-tetrahydroisoquinoIine 

7-Nitro-l,2,3,4-tetrahydroisoquinoline (D80, 2.08g; 1 1.7 mmole) was treated with 
25 88% formic acid (3.45ml) and 37% aqueous fomialdehyde (5.88ml) at 80**C for 
2h according to the procedure of G.M. Carrera and D.S. Garvey, J. Het. Chem., 
1992, 29, 847. Basification with 10% sodium hydroxide followed by extraction 
with ethyl acetate afforded an orange gum (2.3g), Chromatography on silica gel 
in 0-3% methanol/ethyl acetate gave the title compound as an orange solid (1 .7g). 
30 MH*^ 193. 

Description 82 

7-AmiDO-2-methyl-l92^,4-tetrahydroisoquuioline 
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methanol (4Qnil) was hvHr«„ . ^ ^ mmole) m 

ataiosphenc pressure overnight ti, * , I' Wmg) at 

f "ic ovenught. The catalyst was removed hv fiw v 

pad of kieselguhr and evaoominn ^ ^"''^gh ^ 

e-*** <uiu evaporation in vacuo eave th<» tif u ^ 

5 solid (213mg). MH+ 163. ^ ^ ^^te 

r 

Description 83 

8.Bronioq«inoIine-2,4.dicarboxylic acid 

To a stirred solution of KOH ^r, a i v . 

(5.35„..0.077™„c)o..r ,U ;''^'>''™ > '^"ow«Hy 

i^vcr I mm. The resuliajt so ution was ain^ .. 
for Ih, <h«hetted mxter reflux for I5h ,h™ "'"""^ « "X"" ««»P«ra«,e 

wiui and dried under vacuum Thftiti-^ 
brown solid (10 Ig, 770/,) ^^etiUe compound was a 

Description 84 

8-Bronioquinoline-4sarboxylic acid 

A solution of 8-bromoquinoline.2.4.dicarboxylic acid (D83 10. .4 , 
nitrobenzene (40ml) was heated underreflux IrTS u " 

Description 85 

8-PhenyIquinoIiBe^rboxyMc acid 

h .OH- /. w (m, 3H). Acid proton not discernible. 
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Description 86 

8-PhenyIquiiiolin-4-yl isocyanate 

The title compound was prepared from 8-phenylquinoline-4-carboxylic acid (D 85) using 
S a similar procedure to Description 1 . The isocyanate was used as its toluene soloution 
without concentration to the neat compound. 

Description 87 

4-Amino-2-metiiylphenylboronic acid 

1 0 A stirred solution of 4-bromo-3-methylaniline (20g, 0. 1 07 mole) and triethylamine (33ml, 
0.237 mole) in dichloromethane (250ml) at 0°C under argon was treated dropwise over 15 
min with a solution of bis(chlorodimethylsilyl)ethane (25. 3g, 0.12 mole) in 
dichloromethane (100ml), The mixture was warmed to room temperature and stirred for 
20h, then filtered and concentrated in vacuo. The residue was extracted with 60-80 petrol 

1 5 (400ml) and the filtrate concentrated in vacuo to leave the stabase as an orange oil (35g, 
100%). This was dissolved in dry THF (400ml), coled to -65**C under argon and treated 
dropwise over 15 min with 2.5M n-butyllithium in hexane (52ml, 0.13mole). The 
mixture was stirred at -65°C for Ih, then treated dropwise over 10 min with 
triisopropylborate (30ml, 0.13 mole), stirred at -65°C for a further 1.5h, then treated with 

20 saturated aqueous NH4CI solution (100ml) and allowed to warm to room temperature. 

The mixture was diluted with water (200ml), acidified with cone. HCl acid (50ml), stirred 
for 20 min, then concentrated under vacuum to approx. 400ml volume. The aqueous 
residue was washed with ethyl acetate and then basified by addition of solid K2CO3. The 
basic mixture was extracted with ethyl acetate and the extract dried (Na2S04) and 

25 concentrated under vacuum to approx. 1 50ml volume, when a soUd began to precipitate 
out. The mixture was cooled to 8^C and the solid filtered oflF and dried to afford the title 
compoimd as a white solid (9.2g, 51%). 

NMR (250MHz, d^MSO) 8 (ppm): 7.69 (d, IH), 6.40-6.32 (m, 2H), 5.34 (br s, 2H), 
2.52 (s, 3H). Acid protons not observed. 

30 

Description 88 

4-(2,6-Dimethyl-pyridin-4-yl)-3-methylaniline 
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Description 2 as beige solid (40/0) '"'^ « ^'"ilar procedure to 

'H NMR (250MH2, CDCk) 8 (ppmV 7 oi /h ,m < 
5 (br3,2H).2.55(s,6H,2i2(s!^^ '•"'''•''^^''"^'^^^^^^^^^ 

Description 89 

3-Methyl-4-(6-methyI.pyridin-2-yl)anUiBe 
The title compound was prepared from 2 hro™, < 

(100./.). *°'^"'"*""""'"'^'«ta-'>I^«<m2asbag.soB; 

'H NMR (250MHz, CDq,) 8 (ppn,,: 7.62-7.55 („, 7 22,d „ 

.H), ..2-6.55 („. 2H,. o>r s, 2„,, 2.5/(, 3^' ' 

15 Description 90 

S-Carboxy-naphth-l-ylboronic acid 

A stined solution of S-bromo-l-naplatixoic acid (Bull Soc Chin, P i o« 
223.0.0S9.ole)iud.™p(,000.1)3t.0oLd:^^^^^^^^^ 
ISminwxth 1.6Mn-butyllithiumi„I,exane(125ml 0 20 n! ,7 tk ^''^ 
20 solution gave a beige Drecinit,t. .u , ^ ^'^^ ^°^*>- ^^e initial brown 

-ditionofthesel^ r^^^ 
-..opropylbo.teZ:L:^^^^^^^ 

afimher Ih. before waging gradually to I^sl^^^ 
^.IXfollowedbywate^ 

.5 nuxture was concentrated in vacuo to aDD«>v inrvw. . ^" '"'"'^S 

SU HC, acid a,^ u,e ,»eoipi J o"^ g^"' ^ '° 

together with l-napfathoic acid *^ ^^^'^ compound 

D 

Description 91 

5-(6-Methyl.pyridin-2.yI).l.naphthoic add 
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The title compound was prq)ared from 2-bromo-6-methylpyridine and 5-carboxy-naphth- 
1-ylboronic acid (D90) using a similar procedure to Description 2 as beige solid (46%). 

NMR (250MH2, d^MSO) 8 (ppm): 8.90 (d. IH), 8.13 (d, IH), 8.06 (dd, IH), 7.84 (t, 
IH), 7.67 (t, IH). 7.62-7.46 (m, 2H), 7.41 (d, IH), 7.32 (d, IH). 2.55 (s, 3H). Acid proton 
5 not observed. 

Description 92 

5-(6-Methyl-pyridin-2-yl)naphth-l-yl isocyanate 

The title compound was prepared from 5-(6-methyl-pyridin-2-yl)-l -naphthoic acid (D91) 
1 0 using a similar procedure to Description 1 . The isocyanate was not isolated, but used in 
the next step as its toluene solution. 

Description 93 

5-Chloro-2^ihydro-6K4-methylpiperazin-l-yl>-l-ti1flaoroacetyl-lH-indole 

1 5 The title compound was prepared from 5-chloro-2,3-dihydfo-6-(4-methy Ipiperazin- 1 -yl)- 
IH-indole (D13) using a similar procedure to Description 31, as a beige solid (96%). 
1h NMR (250 MHz, CDC13) S (ppm) : 8.02 (s, IH), 7.25 (s, 1 H), 4.29 (t. 2H), 3.19 (t. 
2H), 3.10 (br s, 4H), 2.64 (br s, 4H), 2.39 (s, 3H). 

20 Description 94 

5-Chloro-23-dihydro-6-(piperazin-l-yl)-l-trifluoroacetyl-lH-indole 

To a stirred soloution of 5-chloro-2.3-dihydro-6-(4-methylpiperazin-l-yl)trifluoroacetyl- 
IH-indole (D93, 7.0g, 20 mmole) in 1,2-dichloroethane (200ml) under argon, was added 
diisopropylethylamine (3,50ml, 20 nimole) followed by 1-chloroethyl chloroformate 

25 (4.35ml, 40mmole). After Ih the mixture was washed with dilute NaHCOs 

dried (Na2S04) and concentrated in vacuo giving a brown solid (8.86g, 100%). A 
suspension in MeOH (200ml) was stirred under reflux for 3h, then allowed to cool and 
the MeOH removed in vacuo. The residue was partitioned between dilute NaHCOs (aq) 
and CH2CI2. The CH2CI2 was seperated and the aqueous reextracted with CH2CI2 (2 x 

30 50ml). The organics were combined, dried (Na2S04) and concentrated in vacuo giving 
the title compound as a brown solid (4.79g, 72%). 

iH NMR (250 MHz, CDCI3) 5 (ppm) : 8.00 (s, IH), 7.25 (s, IH), 4.30 (t, 2H), 3.20 (t, 
2H), 3.10-3.08 (br m, 8 H). NH not disemible. 
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Description 95 



10 



Asti„«dsoloutionof5-chloro-2 3 dihvH 7*^'"'"""°™-'^*'yWH-lndo^^ 
CO 94. ,.0g. 3.0i„i„o,e) i„ CH^^C ^^"^^ 

-ixtu^was washed withdHuJa^^rr,:^^ After^hthe 
v.c«o to afford the t.tlec.....,_ " ''''' ^^2804) and 

concentrated in 

'H NMR (250 MHz CDCW sT " '"^ 



Description 96 



15 



6-(4-Acety|pipera2in-l.yi>.5^,.„ 2 Vrf i. ^ 
Thetitlecoinpouiidwaspiai^tL^i^^^^^^ 



20 Description 97 



25 



30 



boiaae-THF complex inTW (9 3ml o , ™„ ""^ »«ted wilh IM 

wel. and fte a<,„eo« ,ay„ ,^^1 ^ 
'HNMR(250MHz.CDCl3,6(ppm,:7.07( im «!w .u. 
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Description 98 

6*[4-(/^/t-Butyloxycarbonyl)piperazin-l-yl]-5-chloro-23-dihydro-l-tri^ 
IH-indole 

5 The title compound was prepared from 5-chloro-2,3-dihydro-6-(pipera2in-l -yl)- 1 - 

trifluoroacetyl-lH-indole (D94) and di-/er/-butyl dicarbonate using a similar procedure to 
Description 95, as a brown foam (100%). 

1h NMR (250MHz, CDCI3) 6 (ppm): 7.99 (s, IH), 7.26 (s, IH), 4.30 (t, 2H), 3.60 (t, 
4H), 3.20 (t. 2H), 2.98 (t, 4H). 1 .49 (s, 9H). 

10 

Description 99 

6-[4-(r^r^-Butyloxycarbonyl)piperazm-l-yl]-5H:hloro-23-dihydro-lH 

The title compound was prepared from 6-[4-(/eit-butyloxycaibonyl)piperazin-l-yl]-5- 
chIoro-2,3-dihydro-l-trifluoroacetyl-lH-indole (D98) using a similar procedure to 
1 5 Description 33, as a brown solid (84%), 

iH NMR (250MHz, CDCI3) 8 (ppm): 7.08 (s. IH), 6.35 (s, IH), 3.60 - 3.53 (m, 6H), 
3.01 - 2.89 (m. 6H), 1.48 (s, 9H), NH not discernible. 

Description 100 

20 6-(4-(/^r/-ButyIoxycarbonyI)piperazin-l-yl]-5-chloro-23-dihydro-l-[4-(pyridin-^^ 
yl)n aphth-1 -ylaminocarbonyl] -1 H-indole 

The title compound was prepared from 4-(pyridin-4-yl)n£^hth-l-ylamine (D2) and 6-[4. 
(re/t-butyloxycarbonyl)pipera2in-l-yl]-5-chloro-2,3-dihydroindole (D99) using a similar 
procedure to Example 4, as a yellow/brown solid (67%). 
25 1h NMR (250MHz, CDCI3) 8 (ppm): 8.74 (d, 2H), 7.99 (d, IH), 7.91 - 7.86 (m, 3H), 

7.67 . 7,41 (m, 5H), 7.21 (s, IH), 6.81 (s, IH), 4.31 (t, 2H), 3.56 (t, 4H), 3.30 (t, 2H), 2.96 
(t,4H),1.46 (s,9H). 

Description 101 

30 6-[4-(l^ri-Butyloxycarbonyl)piperazin-l-yl)-5-chloro-2^MUhydro-l-[S-(p^^^ 
yl)naphth-l-ylaminocarbonyl]-lH-mdole 
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The title compound was prepared from 5.(p^^^^^ , . 

Description 102 
4-(Pyrida2ta-3-yI)ben20ic acid 

10 ^«ti"««>n»POund was prepared fion,3-chloropyridazine and 4 ^ 

acid using a similar procedure to Desorir,tio„ 2I T '"^°'^>^'^^yJ''o.x>nic 
(M-H). "^''^^ ^ " ''^^ (87%). MS: m/z = 199 

Description 103 
1 5 4-(Pyrazin.2-yi)beB2oic acid 

The tiUecon^und was prepared fiom2^hloropyrazine«nH 4 u 

acid using a simUar procedure t«n«, ^ ^-'^^-b^'^yphenylboronic 

(M-CO2) '^"''^*°^-"P^-24asawhitesolid(88o/»). MS:n.z=l56 

20 Description 104 

6-Phenylnicotiiiic acid 

The title compound was prepared fiom6^xonicotinic acid and nhe ,k 



25 



Description 105 

4-(6-Methyl-pyridazin-3-yl)ben20ic add 



carboxyphenylboronicac d using a similar n«,.-^ 

(52%). MS:m/z = 213nv.-m '^'^'°''"'^'*^°°2^^«y«^^^^ 



30 (52%). MS:m/z = 213(M-H) 
Description 106 

4-(4-Cyano.3-methyIpl,enyl)ben2oic acid 
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The title compound was prepared from 4-bromo-2-methylbenzonitrile and 4- 
carboxyphenylboronic acid using a similar procedure to Description 24 as a white solid 
(75%). MS: m/z = 236 (M-H). 

5 Description 107 

4-(5-Methyi-oxazol-2*yl)aniline 

A mixture of 5-methyl-2-(4-nitrophenyl)oxazole (Chim. Ther. 1973, 8(4), 437) (3.0g, 
ISmmole) and 1 0% palladium on carbon (0.25g) in THF (75ml) was stirred under an 
atmosphere of hydrogen for 24h. The mixture was filtered and concentrated in vacuo to 
1 0 dryness to afford the title compound as a pale buff powder (2.29g, 89%). 

'h NMR (250 MHz, d^MSO) 5 (ppm): 7.70 (d, 2H), 7.15 (s, IH), 6.73 (d, 2H), 5.74 (s, 
2H), 2.42 (s, 3H). 

Description 108 
1 5 S-Nitro-naphth-1 -ylcarboxamide 

A stirred suspension of 5-nitro-naphth-l-ylcarboxylic acid (Chem. Pharm. Bull 1984, 
32(10), 3968) (3.50g, 16mmole) in CHjClj (200ml) was treated with oxalyl chloride (2.1 
ml, 24 mmole) and DMF (2 drops). The mixture was stirred at room temperature for 5h. 
The solution was concentrated to dryness in vacuo, and the residue dissolved in dry THF 
20 (200ml). Ammonia was slowly bubbled through the solution for 0.5h. The mixture was 
concentrated to dryness in vacuo and the residue triturated in water, and the solid filtered 
off and dried in vacuo to afford the title compound as a pale brown powder (3.34g, 95%). 
^H NMR (250 MHz, d^MSO) 8(ppm): 8.47 (d, IH), 8.23-8.13 (m, 2H), 8.05 (s, IH) 
7.71-7.59 (m,4H), 

25 

Description 109 

N-[l-(Dimethylamino)ethylidene]-5-nitronaphth-l-ylcarboxamide 

A stirred mixture of 5 -nitro-n^hth-1 -ylcarboxamide (D108, 1.50g, 7 mmole) and 
dimethylacetamide dimethylacetal (3ml) was heated to 1 1 0**C for 2 h. The cooled 
30 mixture was diluted with water (20ml) and the precipitated solid filtered off, washed with 
water and dried in vacuo to afford the title compound as a pale brown powder (1 .60g, 
80%). 
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'H NMR (250 MHz rnn \ x / x « ^ 

Description 110 
To. Stood solution of 

sotaon (I J5 „U.75 ™„,e, in 70% a,ueo„s aceticU no I^^^ 
(dime«hylaniino)«kylida,,l 5 u u l'" added N-fl- 

compoundasapalebuffpowderd.Ug 80o/„) " *° ^^^ve the title 

'HNMR(250MHz,CDCl3)8(pp„,): 9.52 (dim 8 71 rn ,m » 

IH). 7.87-7.73 2H). 2.59 (s, 3H). ' ^.25 (dd, 

15 Description 111 

(D110)usmgasuiiito|»ocediireloI>escriMi™,'7, , ' '"^■'•^•'^'"'^'aailc 

» 2H,. ..as (dd. :„x 4^ (s!^z« "sltr '-^'-'-^ 

Description 112 

S-Nitro-N-propargylnaphtb-l-yicarboxamide 

mi.6»«».e,a„dDMF(,dJ)^"^'^'7'^'^*°'^^'*nde(0.5 

cono«,ra,cd,od,yn«sU!' ^^'""'""'-^ was 

was dissolved in CHri 

for.ShO,e„i^™^^i^^^_^r,'^^«-7«-'-'=~e 

yellow powder (0.79g,61o/c). ^^t^^e compound as a pale 
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NMR (250 MHz, CDCI3) 5 (ppm): 8.62 (t, 2H), 8.24 (d, IH), 7.73-7.59 (m, 3H). 6.30 
(s, IH) 4.34 (dd, 2H), 2.33 (t, IH). 

Description 113 
5 5-Methyl-2-(5-iiitronapbth*l-yl)oxazoIe 

A stirred mixture of 5-nitro-N-propargylnaphth-l-ylcarboxainide (Dl 12, 0.75g, 3 mmole) 
and mercuric acetate (0.04g, 0.12 mmole) in glacial acetic acid (10 ml) was heated to 
reflux for 4h. The cooled mixture was concentrated to dryness in vacuo, and the residue 
dissolved in CH2CI2, washed with aq. K2CO3 solution, dried (Na2S04) and concentrated 
10 to dryness in vacuo. The residue was subjected to flash chromatography on silica gel 
eluting with CHjClj to afford the title compound as a yellow powder (0.50g, 66%). 

NMR (250 MHz. CDCI3) 5 (ppm): 9.75 (d, IH), 8.54 (d, IH), 8.26 (d. IH), 8.19 (d, 
IH), 7.79-7.64 (m, 2H), 7.01 (s, IH), 2.47 (s, 3H). 

15 Description 114 

5-(5-Methyloxazol-2-yl)naphth-l-ylaniine 

The title compound was prepared 60m 5-methyl-2-(5-nitronaphth-l-yl)oxazole (Dl 13) 
using a similar procedure to Description 28, obtained as a yellow/green gum (95%). 
•h NMR (250 MHz, d^DMSO) 8 (ppm): 8.64 (d, IH), 8.11 (dd, IH), 7.94 (d, IH), 7.53- 
20 7.39 (m, 2H), 6.97 (d, IH), 6.48 (d, IH), 4.18 (s, 2H), 2.45 (s, 3H). 

Description 115 

3-Metiiyl-4-(pyrimidin-2-yl)aniline 

The title compound was prepared fiom 2-bromopyrimidine and 4-amino-2-methylphenyl 
25 boronic acid (D87) using a similar procedure to Descripton 2 as yellow solid (46%). 
^H NMR (250 MHz, CDCI3) 5 (ppm): 8.76 (d, 2H), 7.75 (d, IH), 7.1 1 (t, IH), 6.62 (d, 
IH), 6.59 (s, IH), 3.78 (br, 2H), 2.55 (s, 3H). 

Description 116 
30 3-Methyl-4-(pyriniidin-5-yl)aniline 

The title compound was prepared fix>m 5-bromopyrimidine and 4-amino-2- 
methylphenylboronic acid (D87) using a similar procedure to Description 2 as a straw 
coloured solid (91%), 
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'HNMR(250MHz,CDCl3)8(ppm): 9.14(s, lH),8.70(s.2H).7.67(™ ,H, 701 rd 
IHX 6.65 (S.1H). 6.62 (d,.H). 3.60 (br,2H),2J.3fe3H). <■»•'«>•'■»•(''. 

Description 117 
2,6*Dimethyi^iodopyridine 

A steed solution of 4^2.6^taethylpyridin=(Chem.Abs. 1952,« 4541),2 6. ,8 

m r««,o. »„x.w. was cooW, co,«„,„^ ,„ ^ ^ ^ 
««ed™*„«or(200„,).ndox.«cM„ift«h„.e.„,. " 

■h NMR (fee base) (250 MH^ CDC« 8 (ppm): 7.37 (s. 2H), 2.46 (s. 6H). MH* . 234. 
Description 118 

5-(2,6-DimethyI.pyridiB-4-yI).l-naphthofc add 

l^e title compound was prepan^d fiom 2,6siunethyl^iodopyridi„e pi 1 7) and 5- 
carboxyn^hth-l-ylbon^ic acid (D90) using a similar procedure to Description 2 as a 
white soUd (70%). »^np«on / as a 

'HNMR(250MHz,d'bMSO)8(ppm):8.75(d.lH).7.99(dd,,H),780(d IH) 760 
7.52(m,lH),7.50-7.32(m.aH).7.00(s,2H).236(s.aH).AcidpL^^^^^^ 

Description 119 

5-(2,fr.DimethyI-pyridiii^yI)naphth-l.yl isocyanate 

-^e^le compound wasp^ar^lfio, 5^^^^^^ 

(D118)u.«,gas.milarprocedux.to Description!. n.e isocyanate was not isolated but 
used as Its toluene solution in the next step. 

Description 120 

4-(2,6.DimethylpyridiB-3yI)-3-methylan0iBe 
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The title compound was prepared from 3-bromo-2,6-dimethylpyridine (D59a) and 4- 
amino-2-methylphenylboronic acid (D87) using a similar procedure to Description 2 as a 
pale yellow oil (6.5%). 

NMR (250 MHz, CDCI3) 5 (ppm): 7.32-7.25 (m, IH), 7.00 (d, IH). 6.87 (d, IH), 6.65- 
5 6.52 (m, 2H), 3.67 (br s, 2H), 2.56 (s, 3H), 2.28 (s. 3H), 1.98 (s, 3H). 

Description 121 

3<-Metliyl'^tiiiazol-2-yl)anUine 

The title compound was prq>ared from 2-bromothiazole and 4-amino-2- 
1 0 methylphenylboronic acid (D87) using a similar procedure to Description 2 as a 
yellow/brown oil (65%). 

'H NMR (400 MHz, CDCI3) 5 (ppm): 7.83 (d, IH), 7.57 (d, IH), 7.28 (m, IH), 6.57 (m, 
2H), 3.80 (br, 2H), 2.53 (s, 3H). 

15 Description 122 

S>(Pyrimidin-5-yl)-l*napiithoic acid 

The title compound was prq)ared from 5-bromopyrimidine and 5-caiboxynaphth-l- 
ylboronic acid (D90) using a similar procedure to Description 2 as a beige solid (78%). 
^H NMR (250 MHz, d^DMSO) 6 (ppm): 13.30 (br, IH), 9.35 (s. IH), 9.00 (s, 2H), 8.96 
20 (d. IH), 8.19 (d, IH), 7.93 (d, IH), 7.78 (m, 1H),7.65 (m, 2H). 

Description 123 

5-(Pyrimidin-S-yl)naphth<-l-yl isocyanate 

The title compound was prepared fix>m 5-0)yrimidin-5-yl)-l-n8q)hthoic acid (D122) using 
25 a similar procedure to Decsription 1 . The isocyanate was not isohited, but used as its 
toluene solution in the next step. 

Description 124 
5*Acetylnapiith-l-ylaniine 

30 A stirred solution of l-acetyl-5-nitronaphthalene (Aust. J. Chem. 1995, 48(12), 1969) 
(0.75g, 3.5 nmiole), 10% Pd-C (0,20g) and cyclohexene (10 ml) in methanol (75 ml) was 
heated under reflux for 6h. The cooled mixture was filtered and concentrated in vacuo. 
The residue was dissolved in CH2CI2 (50 ml), washed with water, dried (Na2S04) and 
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25 



30 



concentrated to dryness Tritiiratirt^ 
I>escriptjoo 125 

5-(I»yrimidln-2-yloxy)naphth-l-ylamine 
l^etiUeco^pound was prepared from 5^^^^^^ 

bromopy„m,dineusingasimilarproceduretoDescrintion7n 7 
powder(58%). ^'^^^^^P^^^^O.asapalebuffcoIoured 

'HNMR(250MHz,CDCl3)5(ppmV8 52rd 2m 77,/^ 

Oacriptlim I2< 
15 S-CyuMapka-l-ylamlae 

0.5h. ''^■™«»w«oc.,edsBghUy.fl«^^^^^ "'^^'"'^ 

Description 127 
S-Nitronapiith-l-ylcarbonitrfle 

stirred solution Of 5-nitn,naphth-l.ylcarboxa^^ 093mn,«, v 

ai3C,(I0.0wasadded2.5MsolutionoftH.^^^^^^^ 
(Synthesis. 1982. 591) and the mixture heated to reflux for 2h tk , ^ ^ ^ 
treatedwithwaterOO^OandafterstirrinXC^^^^^ ^ cooled nrixtu. was 
w..edwi.h.ne.d.ed.a.SO.ar.e:n.r:r^^^^ 
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was subjected to flash chromatography on silica gel eluting with CH2CI2 to afford the 
title compound as a colourless powder (0. 1 2g» 66%). 

*H NMR (250 MHz, CDCh) 6 (ppm): 8.82 (d. IH), 8.57 (d, IH), 8.35 (d, IH), 8.06 (d, 
IH), 7.83 (m,2H) 

5 

Description 128 
S-Nitronaphth-l-ylamidoxime 

To a solution of sodium hydroxide (0.71g, 17.8mmole) in methanol (100ml) was added 
hydroxylamine hydrochloride (1.23g, 1.78mmole). The mixture was treated with 5- 
10 nitronaphth-l-ylcaibonitrile (D127, 1.60g, 8.1nmiole) and heated to reflux for 48h. The 
cooled mixture was concentrated by ev^oration to lOmi and then treated with water 
(50ml). The precipitate was collected, washed with water and dried in vacuo to afford the 
title compound as a pale yellow powder (1 .65g, 88%). 

*H NMR (250 MHz, d6DMSO) 5 (ppm): 9.74 (s, IH), 8.66 (d, IH), 8.30 (m, 2H), 7,86- 
1 5 7.72 (m. 3H), 6. 14 (s, 2H). 

Description 129 

S-Meaiyl-3-(5-nitronaphth»l-yl)-l,2,4-oxadiazole 

To a stirred solution of 5-mtronaphth-l-ylamidoxime (D128, 1.28g, S.5mmole) in 
20 pyridine (10ml) was added dropwise acetyl chloride (0.78ml, 1 Immole). The mixture 
was stirred at room temperature for 0.5h, then heated to reflux for 24h. The cooled 
mixture was treated with water (1 OQml) and extracted with ethyl acetate (3x25ml). The 
combined organic extracts were washed with dilute HCl, water, dried (Na2S04) and 
concentrated to dryness. The residue was subjected to flash chromatography on silica gel 
25 eluting with CH2CI2 to afford the title con^x>und as a pale yellow powder (0.86g, 61%). 
'h NMR (250 MHz, CDCI3) 6 (ppm): 9.27 (d, IH), 8.63 (d, IH). 8.36. (dd. IH). 8.24 (dd, 
IH), 7.81 (q, IH), 7.69 (q, IH), 2.75 (s, 3H). 

Description 130 
30 5-(5-Methyl-l^,4-oxadiazol-3-yl)naphfli-l-ylamine 

The title compound was prepared according to the procedure outiined in Description 126, 
as brown gum. This was converted to its hydrochloride salt to afford a grey powder. 



.55- 



CA 02288662 1999-iO-lS 

WO 98/50358 

PCT/EP98/02262 

5 Example 1 

^^ ^^^^^^^^'"^y<l«>'«'nJF(10ml) under argon, was added 
10 potassium t-butoxide(59mB 050 m™«i^^ . S"n, was added 

^ J . , ^^'^ stirred for 1 5 min To ti..- 

added a solution of 4-bromo-3.inethvl«K«, . 

uromo :J-methylphenyl isocyanate (Dl, 127me 0 fin m«,«i ^ • 

.cn,p««u«for,«,«»e™^,,,^. n,e ..due was p Jfi!r!„, 

15 «»>poimdasapaleyello«.«,lid(108mg45%) ""thetitle 

20 Example 2 

mi!thy^ipen2in.i.yi).iH.,g^ ^ 

Tie mixture was stnred a room tomDeramra for 171, «. '"■=liumn. 
a dark yellow oil Tl,l. ■, »•««<. to afford 

oarK yellow 0,1. 'T-""'!™"*™! with ffielMetterproductae the till, c^n,- ^ 
a y*w solid. Which was ii,t.r«, offand dri«, (0,,7g, 4) ^ " 

H NMR (250MHz. CDCy 6 (ppm,:7.59 (., IH). 736 (d. ,H) 7 29 (d IH> 7 0, ,^ 
'0 IH), 6.65 (s. IH). 6^5 (s. IHX 3.98 ft 2HX 3.76 (s 3H) 3 mt „. 

2.54(brs.4HX2.30(s.3H).2.28(.,3H) ^-^^ 3''^*rs,4H). 



Example 3 
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l-I(2^Dichloropheiiyl)aminocarbonyl]-23-diliydro-5-methoxy-6-(4- 
inethylpiperazin-]-yl)-lH-iiidole 

The title compound was prepared from 2,3-dichlorophenyl isocyanate and 2,3-dihydro-5- 
methoxy-6-(4-methylpiperzin-l-yl)-lH-mdole (intermediate 3 in WO95/06627) following 
5 a similar procedure to Example 2. 

'H NMR (250MHz, CDCI3) 6 (ppm):8.27 (dd, IH), 7.68 (s. IH), 7.23-7.13 (m, 2H), 7.15 
(dd, IH), 6.75 (s, IH), 4.15 (t, 2H). 3.85 (s, 3H), 3.22 (t, 2H), 3.13 (br s. 4H), 2.63 (br s, 
4H).2.36(s,3H). 

10 Example 4 

2^-Dihydro-5-methoxy-6-(4-methylpiperaziii-l-yl>-]-(4^yridiD-4-yi)naphth-l- 
ylaminocarbonyl]-lH-indole 

To a stilted solution of triphosgene (84 mg, 0.28 nunole) in CH2CI2 (10 ml) under argon, 
was added to a solution of 4-(pyridin-4-yl)naphth-l-ylamine (D2, 196 mg, 0.89 mmole) 

15 and NEt3 (90 mg, 0.89 mmole) in CH2CI2 (1 0 ml) dropwise over 30 min. After the 
addition was complete, the mixture was stirred at room temperature for 1 5 min, thai a 
solution of 2,3-dihydro-5-methoxy-6-(4-methylpiperazin-l-yl)-lH-indole (inteiroediate 3 
in WO95/06627, 200 mg. 0.81 mmole) in CH2CI2 (10 ml) was added. After 6h the 
mixture was washed with 10% Na2C03(aq), dried (Na2S04) and concentrated in vacuo 

20 giving a crude green oil, which was purified by chromatogr^hy on silica eluting with 2- 
5% MeOH/CH2Cl2. The title compound was obtained as a beige solid (292 mg, 73%). 
1h NMR (250 MHz, CDCI3) 5 (ppm): 8.73 (dd, 2H). 7.99 (dd, IH), 7.91 (d, IH), 7.88 
(dd, IH). 7.75 (s, IH), 7.60-7.49 (m, 2H), 7.46 (d, IH), 7.42 (dd, 2H). 6.81 (s, IH), 6.77 
(s, IH), 4.27 (t, 2H), 3.85 (s, 3H), 3.28 (t, 2H). 3.1 1 (br s, 4H), 2.60 (br s, 4H), 2.34 (s, 

25 3H). 

Example 5 

23-Dihydro-5-methoxy-6-(4-inethyIpiperazin-l-yl)-l-{5-(4-pyridyl)naphdi-l- 
ylaminocarbonyl]-lH-indole 

30 The title compound was prepared from 5-(pyridin-4-yl)naphth-l-yl isocyanate (D4) and 
2,3-dihydro-5-methoxy-6-(4-methylpiperazin-l-yl)-lH-indole (intermediate 3 in 
WO95/06627) using a similar procedure to Example 2. 
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5 Example 6 

(br s. 4H). 2.71 (br s. 4H). 2.41 (s. 3H); ^' '"^^ ' ^H), 3.18 

15 Example? 

20 procedure to Exaiiq>le 4 vvuy5/U6627) using a sunilar 

25 Example 8 

ylanunocarbMyll-lH-iidole 

'H NMR (250 MHz, CDCI3) 8 (pnmV 8 7< « 7n / 
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Example 9 

5-Chloro-2^-dihydr<>-6-(4-methylpiperazin-l-yl)-l-[4-(pyridin-4*y 
ylaminocarbonyll-lH-indole 

5 The title compound was prq>ared from 4-(pyridin-4-yl)naphth-l*ylamine (D2) and 5- 
chloro-2,3-dihydro-6-(4-methylpiperazin-l-yl)-lH-indole (D13) using a similar procedure 
to Example 4 (38%). This was converted to its hydrochloride salt as a yellow solid from 
acetone. 

1h NMR (free base) (250 MHz, CDCI3) 8 (ppm): 8.73-8.67 (m, 2H). 8.00 (dd, IH), 
10 7.91-7.82 (m, 3H), 7.62-7.37 (m, 5H), 7.18 (s, IH), 6.92 (s, IH), 4.26 (t, 2H), 3.24 (t, 
2H), 3.06 (br s, 4H), 2.56 (br s, 4H), 2.32 (s, 3H), 

Example 10 

5-Bromo-2,3-dmydro-6-(4*methylpiperazin-l-yl)-l-[4-(pyridin-4-yO 
15 ylaminocarboiiyl]-lH-mdole 

The title compound was prepared from 2,3-dihydn>-6-(4-metfaylpiperazin-l-yl)-l-[4- 
(pyridin-4-yl)naphth-l-ylaminocarbonyl]-lH-indole (E8) and benzyltrimethylammonium 
tribromide using a similar procedure Description 14 as a beige solid (86%). This material 
was converted to its hydrochloride salt as a yellow solid from acetone. 
20 iH NMR (250 MHz, CDCI3) 8 (ppm): 8.76-8.70 (m, 2H), 8.00 (d, IH), 7.91-7.82 (m, 
3H), 7.62-7.34 (m, 6H), 6.93 (s, IH). 4.26 (t, 2H), 3.24 (t, 2H), 3.05 (br s, 4H), 2.56 (br s, 
4H),2.32 (s, 3H). 

Example 11 

25 S-Bromo-2^-dihydro-6-(4-methylpiperazin-l-yl)-l-[4-(pyridin-4- 
yl)phenylamuiocarbonyl]-lH-indole 

The title compound was prepared from 4-(pyridin-4-yl)amline (D5) and 5-biomo-23- 
dihydro-6-(4-methylpiperazin-l-yl)-lH-indole (Dl-5) using a similar procedure to 
Example 4 as a white solid (24%). 
30 iH NMR (250 MHz, CDCI3) 8 (ppm): 8.52-8.45 (m, 2H), 8.00 (s, IH), 7.71 (s, IH), 
7.60-7.45 (m, 4H), 7.37 (dd, 2H), 7.18 (s, IH), 4.05 (t, 2H), 3.03 (t, 2H), 2.92 (br s, 4H), 
2.45(brs.4H), 2.20 (s, 3H). 
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Example 12 

The title compound was preDared frnm i ui 

I»««tee «, fe«pte 4 „ a white sow (uL " <°"> « 
Example 13 

ylamlnocarbonylHH-indoIe y'>-'-I^yr.du,-4-yI)aaphth.l. 

NMR (free base) (250 MHz. Cnru\ s / . 

-("..-),7.73(M„x^7^r5^^r;"rr"'''-'^^ 

Example 14 

l-[3-Chlor<M-(pyridi„-4-y,)phenylanU„oearbonylI.2^,^ 
methylpiperazin-l-ylHH-indolc ^""•"'''^-^'^"'y*-o-5.n,cthyl-6.(4. 

to Example 4 as a „Ute solid (67%). •'°"'°™8'"tailar procedure 

'HNMR(250MIb,d6DMSO)5(ppmV ,.n ... 

'•83 (m, 2H5, 7.63 (d. 2H). 7.56 (d. TO 7 Ur ,^ 

*H).Z65 (,.,4H,, Z3s:s.3HX2]S ^' «• 2.«0.. 

Example 15 
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2^-Dihydro-6-(4-methylpiperaziii-l-yl)-l--{4-(pyridiii-4-yI)naphtb-l- 
ylaininocarbonyl]-5-vuiyl-lH*mdole 

The title compound was prepared from 4-(pyridin-4-yl)naphth-l-ylamine (D2) and 2,3- 
dihydro-6-(4-methylpiperazin-l-yl)*S-vinyl-lH-indole (D19) using a similar procedure to 
S Example 4 (S0%). This material was conv^ed to its hydrochloride salt as a yellow solid 
from ethyl acetate. 

iH NMR (free base) (250 MHz, CDCI3) 6 (ppm): 8.77-8.70 (m, 2H), 8.00 (d, IH), 7.96- 
7.86 (m, 2H), 7.76 (s. IH), 7.65-7.40 (m, 5H), 7.37 (s, IH), 7.0 (dd, IH), 6.92 (s, IH), 
5.60 (dd, IH), 5.15 (dd, IH), 4.28 (t, 2H), 3.29 (t, 2H), 3.05-2.95 (m, 4H), 2.55 (br s, 4H), 
10 2.33 (s, 3H). 

Example 16 

23-Dihydro-S-ethyI-6-(4-methylpiperazin*l-yl)-l*[4-(pyridin-4-yl)naphth^ 
ylaminocarbonyl]-lH-indole 

1 5 The title compoimd was prepared from 4-(pyridin-4-yl)naphth-l-ylamine (D2) and 2,3- 
dihydro-5-eihyl-6-(4-methyIpiperazin-l-yl)-lH-indole (D21) using a similar procedure to 
Example 4 as a beige solid (43%). This material was converted to its hydrochloride salt as 
a yellow solid from acetone. 

1h NMR (free base) (250 MHz, CDCI3) 8 (ppm): 8.74-8.70 (m, 2H), 8.03-7.87 (m, 3H), 
20 7.77 (s, IH), 7.60-7.38 (m, 5H), 7.09 (s, IH), 6.92 (s, IH), 4.26 (t, 2H), 3.26 (t, 2H), 2.98- 
2.92 (m, 4H), 2.66 (q, 2H), 2.61 (br s, 4H), 2.36 (s. 3H), 1.23 (t, 3H). 

Example 17 

l-[3-Chloro-4-(pyridiD-4-yl)phenylandnocarbonyl]-2,3-dihydro-5-ethyl-^ 
25 methylpiperazln-l-yO-lH-indole 

The title compound was prepared from 3-chloro-4-(pyridin-4-yl)aniline (D6) and 2,3- 
dihydro-5-ethyl-6-(4-methylpiperazin-l-yl)-lH-indole (D21) using a similar procedure to 
Example 4 as a white solid (33%). 

1h NMR (250 MHz, CDCI3) 5 (ppm): 8.72-8.62 (m, 2H), 7.73-7.65 (m, 2H), 7.50-7.20 
30 (m, 4H), 7.07 (s, IH), 6,60 (s, IH), 4.09 (t, 2H), 3.1 8 (t, 2H), 2.97-2.90 (m, 4H), 2.66 (q, 
2H), 2.57 (br s, 4H), 2.35 (s, 3H), 1.22 (t, 3H). 

Example 18 
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0 

Example 19 

Example 20 

To a stiired suspension of 4-(pyridin^vl^«»i,»i. , . 

■VMo. The cnKie green^raw oil was purified 



-62- 



CA 02288662 1999-10-15 



WO 98/50358 PCT/EP98/02262 

by chromatography on silica eluting with 2-5% MeCH/CH2Cl2 to afTord the title 
compound as a yellow solid (340 mg, 85%). 

1h NMR (250 MHz, CDCI3) 5 (ppm): 8.72 (d, 2H), 8.02 (s, IH), 8.02 (d, IH), 7.87 (d, 
IH), 7.37-7.60 (m, 6H), 6.74 (s, IH), 4.26 (s, 2H), 4.25 (t. 2H), 3.85 (s, 3H), 3.22 (t, 2H), 
5 3.08 (br s, 4H), 2.57 (br s. 4H), 2.32 (s. 3H). 

Example 21 

2,3-Dihydro-5-methoxy-6K4-methylpiperazin-l-ylH-[5Kpyridin-4-^^^ 
ylacetylJ-lH-indole 

10 The title compound was prepared ftom 5-(pyridin-4-yl)naphth-l-ylacetic acid (D25) and 
2,3-dihyro-5-methoxy-6-(4-metbylpiperazin-l-yl)-lH4ndole(intennediate 3 in WO 
95/06627) using a similar procedure to Example 20. 

iH NMR (250 MHz, CDCI3) 5 (ppm): 8.72. (d. 2H), 8.03 (4 IH), 8.02 (s, IH), 7.78 (dd, 
IH), 7.59 (t, IH), 7.45-7.39 (m, 5H), 6.74 (s, IH), 4.25 (s, 2H), 4.22 (t, 2H), 3.84 (s, 3H), 
15 3.20 (t, 2H), 3.07 (br s, 4H), 2.57 (br s, 4H), 2.31 (s, 3H) 

Example 22 

2;3-Dihydro-6-(4-methylpiperazin4-yl)-l-[4-(pyridin*4-yl)naphth-l-ylacetyq 
indole 

20 The title compoimd was prepared fiom 4-(pyridin-4-yl)ns^hth- 1 -ylacetic acid (D24) and 
2,3-dihydro*6-(4-methylpipa:azin-l-yl)-lH-indole (Dl 1) using a similar procedure to 
Example 20 as a beige solid from ethyl acetate (72%). 

1h NMR (250 MHz, CDCI3) 6 (ppm): 8.75-8.70 (m, 2H), 8.04-7.94 (m, 2H), 7.88 (d, 
IH), 7.62-7.33 (m, 6H), 7.09 (d, IH), 6.61 (dd, IH), 4.26 (s, 2H), 4.25 (t, 2H), 3.25-3.13 
25 (m, 6H), 2.55-2.47 (m, 4H), 2.30 (s, 3H). 

Example 23 

5-Chlor<H23Hlihydro^K4-methylpiperazin-l-yl>-l-[4-(pyridin-4->yl)na 
ylacetyl]-lH-indole 

30 The title compound was prepared fiom 4-(pyridin-4-yl)naphth-l-ylacetic acid (D24) and 
5-chloro-2,3-dihydro-6-(4-methylpiperazin-l-yl)-lH-indole (D13) using a similar 
procedure to Example 20 as a yellow oil (50%). This material was converted to its 
hydrochloride salt as a beige solid fiom ethyl acetate. 
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NMR (free base) (250 MHz cnru.x. ^ 

(br MH,. 2,57 (br MH). 2.33 (t^r '"^ 
^ Example 24 

ylacetylj-iH-indole '*<Py"'*'n-4-yl)naphth-l- 

■ The tiUe compound was prepared from 5 ^ ^ i, ^ . 

converted to its hydrochloride salts. u " ^^2/»>- This material was 

(hMH).2J2fe3H). ^•'•"•'^''«-"«('.M).3.04(b,MH).2.56 
Example 25 

proceduretoExample20(45o/o) ^^'-'"-""^^^ "«ing a similar 

a white solid from acetone/ethyl acetate hydrochloride salt as 

NMR (free base) (250 MHz, CDd,) 5 (pp„,). g 75 « , 
^.3S(d,lH).7.65-730(m.7H),7.00(4l^t^^^^^ 

4.26 (t. 2H). 3.22 (, 2H). 2.98-2 91 (m AmTfn. ^' ' '"^^ ^H). 

(m, 4H). 2.52 (br s. 4H). 2.31 (s, 3H). 

Example 26 

yhmtoocarbonylMH-iBdole '*<IWllHD-(-,|)„pkun. 

Th. dltecompomd was prepared tam4^pyrt<lh-^vlln«*.K, , 

'-""-^■^^'^^K.-o^a.y.pipeHdi^^^,^."^.'"^)-'''- , 
to Example 4(11 %). ^^^^ "^""S » similar procedure 
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1h NMR (250 MHz, d^DMSO) 6(ppm): 8.95 (s, IH), 8.78 (dd, 2H), 8.19 (dd, IH), 7.93 
(m, IH), 7.85 (dd, IH). 7.54-7.69 (m, 6H), 7.46 (s, IH), 4.37 (t, 2H), 3.27 (t, 2H), 2.95 (br 
d, 2H), 2.82 (m, IH), 2.27 (s, 3H), 2.10 (m, 2H), 1.65 (m, 4H). 

S Example 27 

5-Chloro-2,3-dihydro-6-(4-methylpipeimin-l-yl)-]-[5-(pyridiD-4^ 
ylaminocarbonyll-lH-indole 

The title compound was prepared fiom S-(pyridin-4-yl)iuq>hth-l-yl isocyanate (D4) and 
5-ch]oro-2,3-dihydro-6-(4-methylpiperazin*l-yl)-lH-indole (D13) using a similar 
1 0 procedure to Example 2. 

'H NMR (250 MHz. CDCI3) 8 (ppm): 8.73 (d, 2H), 8.02 (d, IH), 7.83 (s, IH), 7.74 (d, 
IH), 7.70 (d, IH), 7.59 (t, IH), 7.47 - 7.40 (m. 4H). 7.17 (s, IH), 6.86 (s, IH), 4.27 (t, 
2H), 3.25 (t, 2H), 3.1 1 (br s, 4H), 2.66 (br s, 4H), 2.38 (s, 3H). 

15 Example 28 

5-Bromo-23Hlihydro-6<4-methyIpipeimin*l->yl)-l-[5*(pyridin^ 
ylaminocarbonyll-lH-indole 

The title compound was prepared from 5-(pyridin-4-yl)naphfh-l*yl isocyanate (D4) and 
5-bromo-2,3-dihydro-6-(4-methylpipera2in-Uyl)-lH-indole (D15) using a similar 
20 procedure to Example 2. 

'h NMR (250 MHz, CDCI3) 5 (ppm): 8.73 (d, 2H), 8.02 (d, IH), 7.84 (s, IH). 7.75 (d, 
IH), 7.72 (d. IH), 7.59 (t, IH), 7.50 - 7.44 (m. 2H), 7.41 (d, 2H), 7.37 (s, IH), 6.78 (s. 
IH), 4,27 (t, 2H). 3.26 (t, 2H), 2.97 (br s, 4H). 2.56 (br s, 4H). 2.32 (s, 3H). 

25 Example 29 

23*-Dihydr<H5*methoxy--6-(4-metbylpiperazin-l-yl)-l-(qainoIm 
IH-indole 

The title compound was prepared from quinolin-6-yl isocyanate (D26) and 2,3-dihydro-5- 
methoxy*6-(4-methylpiperazin-l-yl)-lH-indole (intennediate 3 in WO 95/06627) using a 
30 similar procedure to Example 2. 

^H NMR (250 MHz, CDCI3) 8 (ppm): 8.78 (dd. IH), 8.19 (d, IH), 8.13 (dd, IH), 8.03 (d, 
IH), 7.73 (s. IH), 7.58 (dd, IH), 7.37 (dd, IH), 6.83 (s. IH), 6.74 (s, IH), 4.13 (t, 2H), 
3.84 (s. 3H), 3.20 (t, 2H), 3.16 (br s, 4H), 2.66 (br s, 4H), 2.37 (s, 3H). 
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Example 30 

^^^^^^ 

(s. 9H). ^' '-^^ 2.50 (m. 4H), 2.25 (s, 3H), 1.48 



JO (s, 9H). 
Example 31 



1 5 The title compound was nr^^r^ xi^ 

Example 2. °™8 » *nihrproM<l»„ » 

'H NMR (250 MHz, CDC« 8 ftom). s «5 >m . 

Example 32 

PHH^dure to Example 4. '^^•*'^''*-^«™^y*oq"inoline (D33) ^ing a similar 



Example 33 
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5-Chloro-23-dihydro-6-(4-methylpiperazin-l-yl)-l-(4- 
phenoxyphenylaminocarbonyl)-lH-iiidole 

The title compound was prepared from 5-chloro-2,3-dihydro-6-(4-methylpiperazin-l-yl)- 
IH-indole (D13) and 4-phCToxyphenyl isocyanate using a similar procedure to Example 
5 2. 

*H NMR (250 MHz, CDCI3) 6 (ppm): 7.81 (s, IH). 7.38 - 7.28 (m, 4HX 7.13 (s, IH), 7.10 
- 6.96 (m, 5H), 6.43 (s, IH), 4.04 (t, 2H), 3.15 (t, 2H), 3.08 (br s, 4H), 2.58 (br s, 4H), 
2.33 (s, 3H). 

10 Example 34 

5-Cliloro*l-|4*(4-cUorophenoxy)phenylaminocarbonyI]-2»3-dihydro-6-(4- 
methylpiperazin-*l-yl)-lH-indole 

The title compound was prepared from 5-chloro-2,3-dihydn>-6-(4-methylpipera2in-l-yl> 
IH-indole (D13) and 4-(4-chlorophenoxy)aDiline using a similar procedure to Example 4. 
15 *H NMR (250 MHz, CDCI3) S (ppm): 7.81 (s, IH), 7.38 (d, 2H), 7.26 (d, 2H), 7.14 (s, 
IH), 6.98 (d, 2H), 6.91 (d, 2H), 6.41 (s, IH), 4.08 (t, 2H), 3.18 (t, 2H), 3.09 (br s, 4H), 
2.61 (brs,4H), 2.35 (s,3H). 

Example 35 

20 5-Chloro-23-^ihydro-6-(4-'mefhylpipeimin-l-yl)-l<quinolin-6-yla 
IH-indole 

The title compound was prepared from quinolin-6-yl isocyanate (D26) and 5-chloro-2,3- 
dihydro-6-(4-methylpiperazin-l-yl)-lH-indole (D13) using a similar procedure to 
Example 2. 

25 *H NMR (250 MHz, CDCI3) 8 (ppm): 8.79 (dd, IH), 8.18 (d, IH), 8.13 (dd, IH), 8.03 (d, 
IH), 7.85 (s, IH), 7.59 (dd, IH), 7.38 (dd, IH), 7.15 (s, IH), 6.90 (s, IH), 4.15 (t, 2H), 
3.19 (t, 2H), 3.15 (br s, 4H), 2.67 (br s, 4H), 2.39 (s, 3H). 

Example 36 

30 5-Chloro-23-dUiydro-6-(4-metiiylpiperazin-l-yl)-l-(3- 
plienoxyphenylamuiocarbonyl)-lH-indole 

The title compound was prepared from 5-chloro-2,3-dihydro-6-(4-methylpiperazin-l-yl)- 
IH-indole (D13) and 3*phenoxyaniline using a similar procedure to Example 4. 
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Examples? 

carbonylJ-lH-iBdole ^^°"**™-2-yI)pheByIaniino. 

The title compound was prepared from 5-chloro-2 3-dihvdm f, <a. u 

/ "^^""°'"-2-yl)phenylisocyanatem42^u«n«o • 
procedure to Example 2 rivinp , n,i. ^ ^ * 

1 * giving a pale cream powder r69%^ 

10 'HNMR(250MHz CDPMx. P waer^oy/o). 

2.35(s.3H). ^'^•^^^^2H).3.11(brs.4H),2.60(brs.4H). 
Example 38 

15 \-<^8*--«^'PhenylaminocarbonyI).5^Woro.2^i,y^^^^^ , . 

yO-lH-fadole '^'°y°'^*»"<^(4-methylpiperazin.i. 

The title compound was prepared fiwm \ fl«,4««t, 

'H NMR (250 MHz Clin 5 T. ^.1 ' " ^''-■P'' " 

s, 4H), 2.37 (s. 3H). ^' ' ^•^<°'' ^H), 2.63 (br 



25 



Example 39 

l-(4-Benzoylp|,enylaminocarbonyl).5<hlor«.i ^.i. ^ . 

ylHH-indole '^^^^'''°-^'^''y^«>^(4-«nethy|piperazin.l- 

7.47(t,2H).7.13(s.lH).6.85(s.lH) 4I0(t 2H 3' ^wi ^' 
s. 4H). 2.35 (s, 3H). ^' ' ' '^^ ^H), 2.59 (br 



30 s,4H),2.35(s,3H), 
Example 40 
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5-Chloro-2»3-dihydro-H4-methylpiperazin-l-yl)*l-(2-methylquinoIin-^ 
ylaminocarbonyl)-lII-in(lole 

The title compound was prepared from 6-amino-2-raethylquinoline and 5-chloro-2,3- 
dihydro-6-(4-methylpiperazin-l-yl)-lH-indole (D13) using a similar procedure to 
S Example 4. 

*H NMR (250 MHz, CDCI3) 5 (ppm): 8.05 (d, IH), 7.95 (d, IH), 7.93 (d, IH), 7.83 (s, 
IH), 7.54 (dd, IH), 7.22 (d, IH), 7.12 (s, IH), 6.75 (s, IH), 4.07 (t. 2H), 3.16 - 3.09 (m, 
6H), 2.70 (s, 3H), 2.61 (br s, 4H), 2.35 (s, 3H). 

10 Example 41 

5-CUoro-23*^ydro-l-[4-(fur*2-yl)phenylaiiiinocarbonyl)-6>(^^ 
yl)-lH-indole 

The title compound was prepared from 5-chloro-2,3-dihydro-l-(4- 
iodophenylaminocart)onyl>-6-(4-methylpiperazin-l-yl)-lH-indoIe (D43).and 2- 
1 5 furylboronic acid in a similar manner to Description 2, obtained as a pale buff powder 
(64%). 

*H NMR (250 MHz, d^MSO) S (ppm): 8.68 (s, IH), 7.82 (s, IH), 7.73 (d, IH), 7.76 
(s,4H), 7.25 (s, IH), 6.86 (d, IH), 6,61 (dd, IH), 4.18 (t, 2H), 3.15 (t, 2H), 2.95 (br s, 4H), 
2.26 (s, 3H). 2 X CH2 signals obscurred by DMSO signal. 

20 

Example 42 

5-ChIoro-23-dihydro*6-(4-methylpiperazin-l-yl)-l-[4-(thien-2- 
yl)phenylaminocarbonyl]-lH-indole 

The title compound was prepared from 5-chloro-2,3-dihydro-l-(4- 
25 iodophenylaininocarbonyl)-6-(4-methylpiperazin-l -yl)- IH-indole (D43) and 2- 

thienylboronic acid in a similar manner to Description 2, obtained as a cream powder 

(56%). 

^H NMR (250 MHz, CDCI3) 5 (ppm): 7.82 (s, IH), 7.58 (d, 2H), 7.42 (d, 2H), 7.24 (d, 
2H), 7.14 (s, IH). 7.08 (m, IH), 6.45 (s, IH), 4.09 (t, 2H), 3.18 (t, 2H), 3.10 (br s, 4H), 
30 2.60 (br s. 4H), 2.35 (s, 3H). 

Example 43 
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5.Chloro-2^ihydro-6<4.methyIpiperazin.l.yiM4S4nvHH. ^ n 
ylacctylJ-lH-todoIine ' y'^-fSKpyndfa^yDnaphth-i. 

The title compound was prepared from 5-(pyridin-4-vl Wnhth i , • 
5 procedure to Example 20. ^ ^ * ''"^^ 

'HNMR(250MH2.CDCl3)5(ppm):8.73(dd.2H).807(s im 80, « ,^ 
IH). 7.61 (dd, IH). 7.45 - 7.41 (m, 5H) 7 1 (s J Z 2 ^ ' ^' ' 

2H).3.05(brs.4H),2.56(brs.4H),™;"'''''^^^ 

10 Example 44 

5-Bromo.2,3Hlihydro^(4.Biethylpipera2in.l.yI).i.is^„vri.. . ^ 

TTietitlecompoundwaspreparedfion.5-(pyiidin-4-ynnanhth,v, 
20 Example 45 

25 similarproceduretoExampIe4. «<»oIe (D13) using a 

'HNMR(dihydrochloride salt) (250 MHz. d«r)M<!n^x/ x . 

„ '■«'-"Mn..aHX2.84(MH,.a.«(„HX^„,^ '^'"'■"^<^^«>' 
Example 46 

5-Ch.oro-2>dihydro.l.,4.(2^^^^^^^ 

niethylpiperazui.l.yIHH.indole carDonylJ.6.(4. 
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The title compound was prepared from 4-(4-aminophenyI)-2-methyloxa2ole (D47) and 5- 
chloK)-2,3-dihydro-6-(4-methylpipera2dn-l-yl)-lH-indole (D13) using a similar procedure 
to Example 4 as a pale yellow powder (67%). 

NMR (250 MHz, d^MSO) 8 (ppm): 8.61 (s, IH), 8.30 (s, IH), 7.74 (s, IH), 7.57 (dd, 
5 4H), 7.21 (s, IH), 4.13 (t, 2H), 3.08 (m, 6H), 2.75 (s, 3H), 2.38 (s, 3H). 2 x CHj signals 
obscuned by H2O signal. 

Example 47 

5-Bromo-23-dihydro-6*(4-methylpiperazin*l-*yl)-l-(4*(2-methylpyridin-4- 
1 0 yl)phenylamuiocarbonyl]-lH*indole 

The title compound was prepared from 4-(2-methylpyridin-4-yl)aniline (D49) and 5* 
bromo-2,3-dihydro-6-(4-methylpiperazin-l-yl)-lH-indole (DIS) using a similar 
procedure to Example 4 as a white solid (48%). 

'H NMR (250 MHz, CDCI3) 5 (ppm): 8.52 (d, IH), 7.83 (s, IH), 7.64 - 7.52 (m, 4H), 
15 7.38-7.33 (m, 2H), 7.29 (d, IH), 6.54 (s, IH). 4.11 (t, 2H), 3.19 (t, 2H), 3.09 (br s, 4H), 
2.62 (br s, 4H + s, 3H), 2,35 (s, 3H). 

Example 48 

S-CUoro-2^-dihydro-6-(4-methylpiperazin*l-yl)-l-[4-(2-methylpyridin-4- 
20 yl)phenylamuiocarbonyI)*-lH-indole 

The title compound was prepared from 4-(2-methylpyridin-4-yl)aniIine (D49) and 
5-chloro-2,3-dihydro-6-(4-methylpiperazin-l-yl)-lH-indole (D13) using a similar 
procedure to Example 4 as a beige soHd (79%). 

^H NMR (250MHz, CDCI3) 5 (ppm): 8.52(d, IH), 7.82 (s, IH), 7.62-7.50 (m, 
25 4H), 7.34 (s, IH), 7.28 (dd, IH), 7.14 (s, IH), 6.52 (s, IH), 4.11 (t, 2H), 3.18 (t, 
2H), 3.13-3.04 (m, 4H). 2.61 (s, 3H), 2.60 (br s, 4H), 2.34 (s, 3H). 

Example 49 

5-Chloro-2,3-dihydr(Hl-[4K2,6«dimethylpyridm-4-yl)phenylaminocarb 
30 6-(4-metliylpiperazin-l-yl>-lII-indole 

The title compound was prepared from 4*(2,6-dimetfaylpyridin-4-yl)phenyl 
isocyanate (D62) and 5-chloro-2,3-dihydro-6-(4-methylpiperazin-l-yl)-lH-indole 
(D13) using a similar procedure to Example 2 as a white solid (55%). 
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'H NMR (250MHz, CDCl,) 8 („p„,.. (MH) 7 «, 7 50 , 
(ll>,3H),6.63(s.lH),407f, 2m , ,<„ "'"'<■»••"'). 716 -7.11 

Example 50 

■h NMR <250MH. CDC, 8 (pp™ ^ It 

>H). 7.16 (s. 2H). 6.54 (s. 1H) 41, ,, IV,' " "«>• <»■ 

MH),2.5S(s.6H),2i s 3^ "•'^'""•«'>-3«'0>'MH).2.62fl. 



15 Example 51 



20 



25 



30 



'H NMR (250MHz. CDCI3) 8 (ppm): 7.70 (s, IH) 7 61 7 .n . 

2H), 6.74 (s,lH). 6.51 (s,lH) 411ft im.lf!: ^^'"''''^''''^'' 

4H),2.2(.rs.4H).2is(sj;^:"i:;:^;^"^^^^ 

Example 52 

The title compound was prepared fi«m 4^5 *i. , 

».™.eC063,..5.„l2.r^:^^^^^^^^^^^^ 

(D13) using a similar procedure to Examni.. 7 - u y'MH-indole 

uure ro example 2 as a white solid (21%). 
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'h NMR (250MH2, CDCI3) 8 (ppm): 7.83 (s, IH), 7.48 (d, 2H), 7,40 (d, IH), 7.28 
(d, 2H), 7.16 (s, IH), 7.04 (d, IH), 6.49 (s, IH), 4.1 1 (t, 2H), 3.20 (t, 2H), 3.10 (br 
s, 4H), 2.60 (br s, 4H), 2.57 (s, 3H), 2.49 (s, 3H), 2.35 (s, 3H). 

5 Example 53 

5- Bromo-23-dihydro-l«>[4-(2,6-dimethylpyridin-3-yl)phenylam 

6- (4-metliylpiperazin-l-yl)-lH-iiidole 

The title compound was prepared from 4-(2,6-dimethylpyridin-3-yl)phenyl 
isocyanate (D63) and 5-bromo-23-dihydro-6-(4-methylpiperazin-l-yl)-lH-indole 
10 (Dl 5) using a similar procedure to Example 2 as a white solid (44%). 

*H NMR (250MH2, CDCI3) 5 (ppm): 7.84 (s, IH), 7.50 (d, 2H), 7.41 (d, IH), 7.35 
(s. IH), 7.29 (d. 2H). 7.Q.6 (d, IH), 6.48 (s, IH), 4.12 (t, 2H), 3.21 (t, 2H), 3.09 (br 
s, 4H), 2.60 (br s, 4H), 2.57 (s, 3H), 2.49 (s. 3H). 2.35 (s, 3H). 

15 Example 54 

23*dihydro-l-[4-(2,6-dimethylpyridui-3-yl)phenylamiiiocarbonyl]-5- 
methoxy-6-(4-methylpiperaztai-l-yl)-lH-indole 

The title compound was prq>ared from 4-(2,6*dimethylpyridin-3-yl)phenyl 
isocyanate (D63) and 2,3-dihydn>-5-methoxy-6-(4-methylpiperazin*l-yl)-lH- 
20 indole (intermediate 3 in WO 95/06627) using a similar procedure to Example 2 
as a beige solid (17%). 

^H NMR (250MH2, CDCI3) 5 (ppm): 7.72 (s, IH), 7.48 (d, 2H), 7.39 (d, IH), 7.25 
(d, 2H), 7.03 (d, IH), 6.73 (s, IH), 6.54 (s, IH), 4.09 (t, 2H). 3.83 (s, 3H), 3.18 (t, 
2H), 3.12 (br s, 4H), 2.60 (br s, 4H), 2.56 (s, 3H), 2.48 (s, 3H), 2.34 (s, 3H). 

25 

Example 55 

5-Chloro-23-d]hydro-6H4-methylpiperaadn-l*yl)-l-l4<5-methyI-l^^ 
oxadiazol-3-yl)phenylaminocarbonyll-lH-indole 

The title compound was prepared in an analogous manner to Example 4 from 4- 
30 (5-methyl-l ,2,4-oxadiazol-3-yl)aniline (Ger. Offen DE 2046928) and 5-chloro- 
2,3-dihydro-6-(4-methylpiperazin-l-yl)-lH-indole (D13). The product was 
isolated as a pale cream powder (44%). 
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'H NMR (250MH2. CDCI3) 5 (ppm): 8.04 (d 2H) 7 8 w ,m , 

(s, m). 6.53 (s. IH). 4.10 (t, 2H) 3 9 . 2m ^' ' 

(brs.4H),2.35(s3H) ^' 2-65 (s. 3H). 2.60 



30 



^ Example 56 

was,solatedasacreampowdcr(0.13g 48o/o) ^' 
Example 57 

(brs.4H),2.I0(s.3H). ^"^ «■ ^HX 2.78 (hr s, 4H), 2.39 

Example 58 

5-ChIor«-2^dlhydro^4-mettyIpiper.zln.l.y|)-i/4.nv , 

The title compound was prepared in analogous manner to Examnle 4 ^ 
-%l-N.(pyrimidin-2.y,)anii„o]anilinep^ 

inethylpipera2in-l-yl).,H-indolemi3^ TT,. ^ 5 chloio-2.3-dihydro-6^4- 
powder(54o/„). ^^^^''^^'^^-a^^olatedasapalecream 
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*H NMR (250MHz, CDCI3) 5 (ppm): 8.34 (d, 2H), 7.80 (s. IH), 746 (d, 2H), 7.29 
(d, 2H), 7.15 (s, IH), 6.56 (t, IH), 6.42 (s, IH), 4.08 (t. 2H), 3.50 (s, 3H), 3.18 (t, 
2H), 3.09 (br s, 4H), 2.60 (br s, 4H), 235 (s. 3H). 

5 Example 59 

5-Bro]no-2^-dUiydro-l-[4-(fnr-2-yl)phenylaininocarbonyl]->6-(4- 
inethylpiperazui-l-yl)-lH-indole 

The title compound was prq^ared in an analogous manner to Example 4 fix>m 4- 
(fur-2-yl)amline (Synthesis 1976, 1, 40) and S-bromo-2,3-dihydro-6-(4- 
10 methylpiperazin*l-yI)-lH-indole(pi5). The title compound was isolated as a 
cream powder (38%). 

NMR (250MHz, d^MSO) 5 (ppm): 8.60 (s, IH). 7.71 (s, IH), 7.60 (d, IH), 
7,54 (s, 4H), 7.32 (s, IH), 6.74 (d, IH), 6.74 (d, IH), 4.08 (t, 2H), 3.2 (br s, 4H), 
3.04 (t, 2H), 2.97 (br s, 4H), 2.68 (s, 3H). 

15 

Example 60 

S-Chloro-2^-dibydro-6-(4-metliylpipenizin-l-yl)-l-[4-(thien-3— 
yl)phenylamlnocarbonyl]-lH'-uidoIe 

The title compound was prepared from 5-cliloro-2,3-dihydro-l-(4- 
20 iodophenylaminocarbonyl)-6-(4-methylpiperazin- 1 -yl)- 1 H-indole (D43) and 3- 
thienylboronic acid in a similar manner to Description 2, obtained as a cream 
powder (31%). 

^H NMR (250MHz, CDCI3) 5 (ppm): 7.83 (s, IH), 7,57 (d, 2H), 7,45 (d, 2H), 7.38 
(m, 3H), 7.15 (s, IH), 6.42 (s, IH), 4.10 (t, 2H), 3.18 (t, 2H), 3.10 (br s, 4H), 2.60 
25 (brs,4H),2.35(s,3H). 

Example 61 

5-Bromo-23-dihydro-6-(4-methylpiperaziii-l*yl)-l-[4-(thiazol-2- 
yl)phenylaminocarbonyl]-lH-indole 

30 The title compound was prepared from 4-(thiazol-2-yl)aniline (D52) and 5-bromo- 
2,3-dihydro-6-(4-methylpiperazin-l-yl)-lH-indole (D15) using a similar 
procedure to £xanq;)le 4 (19%). 
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5 Example 62 

11. co„poa,«, 5-ch.om-2,3Klihyd™., ,4 

i«x»-^ a simiJar procedure to D51 (8%) 

HNMR(250MHz Cnn 

2.6. (brMH). Jsc^il ' ■ •"'•^■'""•^'■^"('.2H),3.„ ft^.^H). 

15 Example 63 

l-[4-(5-Acelylthie„.2-yOphenyI.mi„ocarbo„y,,.^^^^^ 
methylpipemrin-l-yiHH-tadoIe ^'>'»'^»-2^hydr<HK4. 

The^le compound wasprep^^ 

coloured solid (42%) inscription 2, obtained a straw 

Example 64 
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'H NMR (250MHz, CDCI3) 6 (ppm): 8.26 (d, IH), 7.98 (s, IH), 7.95 (d, IH), 7.83 
(d, IH). 7.65 (t, IH), 7.45 (d, IH), 7.37 (t, IH), 7.15 (s, IH), 4.22 (s, 2H), 4.19 (t, 
2H), 3.15 (t, 2H), 2.95 (br s, 4H). 2.48 (br s, 4H), 2.17 (s, 3H). 

5 Example 65 

5-Chloro-2^dihydr&*6-(4-methylpiperaziD-l-yl)-l-(8-phenylquinolin-S- 
ylaminocarbonyl)-lH-indole 

The title compound was prepared from 5-amino-8-phenylquinoline (D66) and 5- 
chloro-2,3-dihydro-6-(4-methylpiperazin-l-yl)-lH-indole (D13) using a similar 
10 procedure to Example 4, as a cream coloured solid (40%). 

*H NMR (250MHz, CDCI3) 8 (ppm): 8.95 (dd, IH) 8.29 (dd, IH) 7.83 (s, IH), 
7.72 - 7.65 (m, 3H), 7,53 - 7.38 (m, 5H), 7.18 (s, IH), 6.67 (s, IH), 4,22 (t, 2H), 
3.24 (t, 2H), 3.06 (br s, 4H), 2.56 (br s. 4H), 2.32 (s, 3H). 

15 Example 66 

5-Bromo-2,3-dihydro*6-(4-mediylpiperazin-l-yl)-l<^8-phenylquinoUn-^^ 
ylaminocarbonyO-lH-indole 

The title compound was prepared from 5-amino-8-phenylquinoline (D66) and 5- 
bromo-2,3-dihydro-6-(4-methylpiperazin-l-yl)-lH-indole (D15) using a similar 
20 procedure to Example 4, as a cream coloured solid (25%). 

'H NMR (250MHz, CDCI3) 5 (ppm): 8.96 (dd, IH), 8.31 (dd, IH), 7.84 (s, IH), 
7.74 . 7.66 (m, 4H), 7.52 - 7.41 (m, 4H), 7.38 (s, IH), 6.65 (s, IH), 4.25 (t, 2H), 
3.27 (t, 2H), 3.05 (br s, 4H), 2.57 (br s, 4H), 2.32 (s, 3H). 

25 Example 67 

5-Cliloro-23-dihydro-6-(4-methylpiperazin-l-yl)-l*[2K2- 
phenylethyI)quinolin*6-ylamUiocarbonyI]-lH-indole 

The title compound was prepared from 6-amino-2-(2-phenylethyl)quinoline (D69) 
and 5-chloro-2,3-dihydro-6*(4-methylpiperazin-l-yl)-lH-indole (D13) using a 
30 similar procedure to Example 4, as a white solid (77%). 

^H NMR (250MHz, CDCI3) 8 (ppm): 8.09 (d, IH), 8.01 (d, IH), 7.99 (d, IH), 
7.85 (s, IH), 7.56 (dd, IH), 7.31 - 7.15 (m, 7H), 6.62 (s, IH), 4.12 (t, 2H), 3.30 - 
3.1 1 (m, lOH), 2.61 (br s, 4H), 2.35 (s, 3H). 
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Example 68 



15 



20 



25 



30 



5-Chloro.2^dihydr<^6-(4.mettyipiperazta.,.yn, ,5,, „ . 
yOn.phth-l.y,a„^ocarbony,HHldo,e "'^'"'^^^""^^^^'P^l-ri-i--^. 

5 The title compound was prepared from 5 n m^K . • 

™.Wp^^B«mpMMa„M,c Jd(,s./. O^")-*.*" 
'HNMR (250MHz,CDCl3) 6(ppm):7 99 fd. im 7 ,1 , 

' "8 (. 3H,. 232 (s. 3H). 2.2, („, 2H). ^ ' '^ ^« «». 

Example 69 

"ang a similar procedure to Pv^i , ■ yl)-lH-iiKlole(D15) 

Example 70 

nioro ^.^-ainydro-6-(4-methylpipeira2in.l.vlVm i ^ 
usmg a similarpiocedure to Exan,ni o ylMH-mdole (D13) 

proceaure to Example 2, as a white solid (2S%\ 
H NMR (250MHz. CDri ^ x / v ^ ^ 

(-H....H.2„,.3.2H.2H,.3..<.,.^r/:xi:r;r 

Example 71 
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5-Broino-2>3-dihydra-6-(4-methylpiperazm-l-yl)-l-[4-(quinoIiD-3-- 
yOpbenylaminocarbony 1)-1 H-indole 

The title compound was prepared firom 4-(quinolin-3-yl)phenyl isocyanate (D56) 
and 5-bromo-2,3-dihydro-6-(4-methylpiperazin-l-yl)-lH"indole (D15) using a 
5 similar procedure to Example 2, as an off white solid (6%). 

NMR (250MH2, CDCI3) 6 (ppm): 9.17 (d, IH), 8.27 (d, IH), 8,13 (d, IH), 
7.85 (m, 2H), 7.62 (m, 6H), 7.34 (s, IH), 6.57 (s, IH), 4.14 (t, 2H), 3.20 (t, 2H), 
. 3.17 (br s, 4H). 2.62 (br s, 4H), 2.37 (s, 3H). 

10 Example 72 

5-Cbloro-2,3-dihydro-6-(4-methylpiperazin-l-yl)-l-{4-(quinolin-3- 
yl)phenylaminocarbonyl]-lH-indole 

The title compound was prepared from 4-(quinolin-3-yl)phenyl isocyanate (D56) 
and 5-chloro-2,3-dihydro-6-(4-methylpiperazin-l-yl)-l H-indole (D13) using a 
1 5 similar procedure to Example 2, as a light beige solid ( 1 0%). 

NMR (250MHz, CDCI3) 5 (ppm): 9.17 (s, IH), 8.27 (s, IH), 8.13 (d, IH), 7,87 
(d, IH), 7.84 (s, IH), 7.73 (m, 3H), 7.60 (m, 3H), 7.16 (s, IH), 6.54 (s, IH). 4.14 
(t, 2H). 3.21 (t, 2H), 3.12 (br s, 4H), 2.62 (br s. 4H), 2.36 (s, 3H). 

20 Example 73 

5-Chloro-2,3-dihydro-6-(4-methyipiperazin-l-yl)-l-I(2-methyl*l,23,4- 
tetraliydroisoquinolui-7-*yI)aminocarbonyl]-lH-indole 

The title compound was prepared from 7-amino-2-methy 1-1, 2,3,4- 
tetrahydroisoquinoline (D78) and 5-chloro-2,3-dihydro-6-(4-methylpiperazin-l- 
25 yl)-l H-indole (D13) using a similar procedure to Example 4 as a off-white solid 
(23%). 

iH NMR (250MHz,CDCl3) 8(ppm): 7.80 (s, IH), 7.10 (m, 4H), 6.36 (s, IH), 4.04 
(t, 2H), 3.55 (s, 2H), 3.15 (t, 2H), 3.09 (br s, 4H), 2.87 (m, 2H), 2.66 (m, 2H), 2.59 
(br s, 4H), 2.44 (s, 3H), 2,34 (s, 3H). 

30 

Example 74 

5-Bromo-2^-dihydro-6-(4-methylpiperazin-l-yl)-l-I(2-methyl-l,2^,4- 
tetrahydroisoqumolin*7-yl)aminocarbonyl]-lH-indole 
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(41%). ^ ^"^^^^^^P'e^asanofr-whitesolid 

Example 75 

The utle compound was prepaid from 4-(qui„oii„.8-vnnhenv, • 
and5-bromo-2,3-dihydro^r4-m«ti, . • ^^^^P'^'^y^ '^o^yanate (D58) 

similar procedure to Examole 9 u- "^""g a 

, ™*™P^®2,asawhitesoIidr52%^ 

Example 76 

yOplleiiylaiiitaocarboiiylHHJBdole 

Similar procedure to Examnl,^ ? v ^^^^ "^8 a 

7*: Itt.™ '°^''^P*^2,asawhitesolid(71%). 
25 HNMR(250MH2 rnrMx/ 

Example 77 

■OMlylpiperazta-l.yij.iHJndole nHMiyil-S^-l- 
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dihydro-6-(4-methylpiperazin-l-yl)-lH-indole (D13). The product was isolated as 
a pale cream powder (42%). 

NMR (250MHz, d^MSO) 8 (ppm): 8.70 (s, IH), 8.20 (s, IH), 7.81 (s, IH), 
7.72 (m, 3H). 7.57 (d, 2H), 7.25 (s, IH), 7.12 (s, IH), 4.21 (t, 2H). 3.15 (t, 2H), 
5 2.94 (m, 4H), 2.52 (br s, 4H), 2.25 (s, 3H). 

Example 78 

5-Chloro-23-dihydro-6K4-methylpiperazm-l-yl)-l-[4-(pyridin-4- 
yl)phenyIaiiiinocarbonyl]-lH-indole 

10 The title compound was prepared in an analogous manner to Description 2 from 
5-chloro-23-dihydro- 1 -[4-iodophenylaminocarbonyl]-6-(4-methylpiperazin- 1 -yl)- 
IH-indole (D43) and 4-pyridylboronic acid (J. Med Chem. 1997, 40(22), 3542). 
The product was isolated as a pale yellow solid (46%). 

'H NMR (250MHz, d^MSO) 5 (ppm): 8.51 (s, IH), 8.36 (d, 2H), 7.57 - 7.42 (m, 
1 5 7H), 7.00 (s, IH). 3.92 (t, 2H), 2.94 (t, 2H). 2.71 (m, 4H), 2.02 (s, 3H). 
4H obscured by DMSO signal. 

Example 79 

293-Dihydro-5-methoxy-^4-methyIpiperaziD-l-yl)-l«[(8-phenylquinoliii-5- 
20 yl)aminocarbonyl]-lH-indole 

The title compound was prepared from 5-amino-8-phenylquinoUne (D66) and 2,3- 
dihydro-5-methoxy-6-(4-methylpipera2in-l-yl)-lH-indole (intmnediate 3 in WO 
95/06627) using a similar procedure to Example 4, as a yellow/brown oil (20%). This 
was converted to the HCl salt as a yellow solid from acetone. 
25 iH NMR (free base) (250MHz, CDCI3) 6 (ppm): 8.95 (dd, IH), 8.35 (dd, IH), 7.77 - 
7.65 (m, 4H), 7.52 - 7.37 (m, 5H), 6.79 (s, IH), 6.76 (s, IH), 4.25 (t, 2H), 3.85 (s, 3H), 
3.27 (t, 2H), 3.14 (br s, 4H), 2.66 (br s, 4H), 2.37 (s, 3H). 

Example 80 

30 5<<^hloro-2^dihydrcH6^4-methylpiperazin-l-yl)-l-|(8-phenylquinoliD-^ 
yl)aminocarbonyl]-lH-indole 
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The title compound was prepared from 8-phenylquinolin-4-v. • 

to Example 2. as a.yellow solid (750/.) ^ ^ * '^'^ P«"^edure 

(S.3H). ^ ^*'^"^'^-'2(brs.4H),2.63(brs.4H).2.37 

Examples] 

(S.3H). ^' ^ ^''^"^'^-^ ^<^'^'4H). 2.63 (brs.4H). 2.37 

Example 82 

yDaminocarbonylHH-mdole KS-PhenylquinoIto^. 

The title compound was prepared fi»mRr,t,^,i ■ 

95/06627, u^tag a «n,ilar p^ce^XlTA k '"^ ' " *° 

"3(MH,,6.7,,MH,.4.2Saaa3.S6L^; ■ a^^^^^^^^ 

s. 4H). 2.36 (s, 3H). ^-'"^ s» 4H), 2.63 (br 

Example 83 
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*H NMR (250MHz, CDCI3) 8 (ppm): 7.82 (s, IH), 736 (d, IH), 7.31 (dd, IH), 7.20-7.10 
(m, 2H), 6.90 (s, 2H), 6.46 (s, IH), 4.10 (t, 2H), 3.18 (t, 2H), 3.10 (br s, 4H), 2.60 (br s, 
4H), 2.56 (s, 6H). 2.35 (s, 3H), 2.27 (s, 3H). 

5 Example 84 

5-Chloro-2^-dihydro-l-|3-methyl-4-(6-methylpyridiD-2-yl)phenylaminocarbonyl 
(4-nietby lpiperazin-1 -y i>-l H-indole 

The title compound was prepared from 3-methyl-4-(6-methylpyridin-2-yl)aniline 
(D89) and 5-chloro-2,3-dihydro-6-(4-methylpiperazin-l-yl)-l H-indole (D13) 
10 using a similar procedure to Example 4 as a pale yellow gum (86%). This was 
converted to its hydrochloride salt as a pale yellow solid from acetone. 
'h NMR (free base) (250MHz, CDCI3) 5 (ppm): 7.83 (s, IH), 7.62 (t, IH), 7.40-7.28 (m, 
3H), 7.20-7.14 (m, 2H), 7.09 (d, IH), 6.42 (s, IH), 4.10 (t, 2H), 3.18 (t, 2H), 3.10 (br s, 
4H), 2.61 (br s, 7H), 2.36 (s. 3H), 2.35 (s, 3H). 

15 

Example 85 

5- Bromo-23-dihydro-l-|3-methyl-4-(6-meihylpyridin-2-yl)phenyIaminocarbonyl]-6- 
(4-methylpiperazin-l-yl)-lH-indole 

The title compound was prepared from 3-methyl-4-(6-methylpyridin-2-yl)-3- 
20 mefliylaniline (D89) and 5-bromo-2,3-dihydro-6-(4-methylpipera2in-l-yl)-lH- 

indole (D15) using a similar procedure to Example 4 as a yellow foam (67%). 

This was converted to its hydrochloride salt as a beige solid from acetone. 

*H NMR (free base) (250MHz. CDCI3) 5 (ppm): 7.83 (s, IH), 7.62 (t, IH), 7.40-7.28 (m, 

4H), 7.16 (d, IH), 7.09 (d, IH). 6.42 (s. IH), 4.10 (t, 2H), 3.19 (t, 2H), 3.09 (br s, 4H), 
25 2.61 (br s, 7H). 2.36 (s, 3H). 2.35 (s, 3H). 

Example 86 

2^Dihydro-5-melhoxy-l-I3-methyl-4-(6-methylpyridin-2-yl)phenylaminocarbonyq 

6- (4-methylpiperazin-l-yl)-lH-indole 

30 The title compound was prepared from 3-methyl-4-(6-methylpyridin-2-yl)aniline 
(D89) and 2,3-dihydro-5-methoxy-6-(4-methylpiperazin-l-yl)-lH-indole 
(intermediate 3 in WO 95/06627) using a similar procedure to Example 4 as a pale 
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Example 87 

f wi,«iure to txample 4 as a pale yellow solid r5Qo/ \ tu- 
was converted to its hvdrft<.hi«w^ • soiia py^). xi„g 

Example 88 

The «„e ccpo™, „^ ^ 5-(6H«fty4^di^^„^^^ , . 

-.»..3.3n.3„.3.2..2H,,::r.r^^^^ 
Example 89 

ylaminocarbonylMH-indole "-^yonaphth-l- 
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The title compound was prepared from 4-(pyridin-4-yl)naphth-l-y lamina (D2) and 5- 
chloro-2,3-dihydrD-6-(4-ethylpiperazin-l-yl)-lH-indole (D97) using a similar procedure 
to Example 4, as a beige solid (60%). The HCl salt was isolated as a yellow solid from 
acetone. 

5 1h NMR (free base) (250MH2, CDCI3) 5 (ppm): 8.74 (d, 2H), 8.00 (d, IH), 7.91 (s, IH), 
7.91 . 7.86 (m, 2H), 7.61 - 7.42 (m, 5H), 7.19 (s. IH), 6.81 (s, IH), 4.30 (t, 2H), 3.28 (t. 
2H), 3.11 (br s, 4H), 2.62 (br s, 4H), 2.48 (q, 2H), 1.1 1 (t, 3H). 

Example 90 

1 0 5-Chloro-23-dihydro-6-(4-ethylpiperazin-l-yl)-l-[5-(pyridin-4-yl)na - 
ylanunocarboiiyl]-lH-uidole 

The title compound was prepared from 5-(pyridin-4-yl)nj5>hth-l-ylamine (D74) and 5- 
chloro-2,3-dihydro-6-(4-ethylpiperazin-l-yl)-lH-indole (D97) using a similar procedure 
to Example 4, as a beige solid (68%). The HCl salt was isolated as a yellow solid from 
IS acetone. 

iH NMR (free base) (250MHz, CDCI3) 5 (ppm): 8.74 (d, 2H), 8.02 (d, IH), 7.84 (s, IH), 
7.77 (d, IH), 7.71 (d, IH), 7,60 (t, IH), 7.49 (t, IH), 7.45 - 7.41 (m, 3H), 7.19 (s, IH), 
6.73 (s, IH), 4.28 (t, 2H), 3.27 (t, 2H), 3.09 (br s, 4H), 2.60 (br s, 4H), 2.46 (q, 2H). 1.09 
(t,3H). 

20 

Example 91 

S-Chloro-2^dihydro-6-(piperazin-l-yl)-l-I4*(pyridin-4-y 
ylaminocarbonyI]-lH-taido!e hydrochloride 

A stirred solution of 6-[4-(/crr-butyloxycaibonyl)piperazin-l-yl]-5-cUoro-2,3-dihydn>-l- 
25 [4-(pyridin-4-yl)naphtii-l-ylaniinocarbonyl>lH-indole (DlOO, 345mg, 0.59 mmole) in 

methanol (30ml) was treated with IM HCl in ettier (3ml). After 18h at room tmiperature 

additional HCl in ether (2.Sml) was added. After 24h the mixture was concentrated in 

vacuo and the residue solidified by trituration with acetone to afford the title compound as 

a yellow solid (260mg, 84%). 
30 1h NMR (250MH2, d^DMSO) 5 (ppm): 9.32 (s, 2H), 9.09 (s, IH), 9.04 (d, 2H), 8.23 - 

8.19 (m, 3H), 7.88 (dd, IH), 7.77 - 7.59 (m, 5H), 7.30 (s, IH), 4.37 (t, 2H), 3.24 - 3.18 

(m, 6H),3.10(brs,4H). 
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Example 92 

yl«»»ll«Ml,mj1HH^.dolehydrMhloride " P«» 1 

10 Example 93 

yOphenylaminocarbonylMH-indoIe 

pale yeflow solid (7%). '"''^^'^t^lS) to afford the urea as a 

'H NMR (250MHZ.CDC13) 6(ppn.): 9.12 (dd. IH), 8.06 (d 2H) 7 82 r 

2H).7.5I(..i„).7.H(,lH).6.63(s.lH),4.12(t 2^3 mi 2^ , 

2.61 (brs,4H). 2.36 (S.3H). ^^^2«>'3 15(t,2H).3.11 (brs.4H). 

20 

Example 94 

yl)plleiiybiii|nM,ri>«lylHB.iiidole 

Wo.y^,,^,.^^^^.,^ ^^^^^^ 

grey solid (3%). to attord the urea as a 

'H NMR (250MHZ.CDC13) S(ppm): 9.12 (dd. IH) 8 08 fd. 2m 7 . . 
7.52 IH). 7.34(s. IH). 6.60 (s, IH) 4 isl ^ 3 2' ' 
30 2.61 (br s. 4H). 2.36 (s. 3H). ^' ^"^^ ^H), 

Example 95 
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5-Chloro-2^-dihydro-6-(4-inethylpiperazin-l-yl)-l-(4-(pyrazin-2- 
yOphenylaminoGarbonylJ-lH-uidoIe 

The title compound was prepared from 4-(pyrazin-2-yl)benzoic acid (D103) using a 
similar procedure to Description 1 to form the isocyanate followed by addition of 5- 
5 chloro-2,3-dihydro-6-(4-methylpiperazin-l -yl)- IH-indole (Dl 3) to afford the urea as a 
pale yellow solid (30%). 

lHNMR(250MHz,CDCl3) 6(ppm): 9.01 (s, IH), 8.61 (s. IH), 8.47 (d, IH), 8.02 (d, 2H), 
- 7.83 (s, IH), 7.61 (d, 2H), 7.16 (s, IH), 6.55 (s, IH). 4.13 (t, 2H), 3.20 (t, 2H). 3.1 1 (br s, 
4H), 2.61 (br s, 4H), 2.36 (s, 3H). 

10 

Example 96 

5-Bromo-23Hlihydro-6-(4-methylpipeimin-l-yl)-l-[4-(pyrazin-2- 
yl)phenyIaniiiiocarboiiyl]-l H-indole 

The title compound was prepared from 4-(pyrazin-2-yl)benzoic acid (D103) using a 
1 5 similar procedure to Description 1 to form the isocyanate followed by addition of 5- 
bn>mo-2,3-dihydro-6-(4-methyIpiperazin-l-yl)-lH-indole (D15) to afford the urea as a 
pale yellow solid (49%). 

1h NMR (250MHz,CDCl3) 6(ppm): 9.00 (s. IH), 8.60 (s. IH), 8.48 (s, IH), 8.01 (d, 2H), 
7.83 (s, IH), 7.61 (d, 2H), 7.34 (s, IH), 6.57 (s, IH), 4.13 (t, 2H), 3,20 (t, 2H), 3.10 (br s, 
20 4H), 2.62 (br s, 4H), 2.36 (s, 3H). 

Example 97 

5-Cbloro-2;3-dihydro-6-(4-methyIp]perazin-l-yl)-l-((2-phenylpyridiii-5- 
yl)aminocarbonyl]*lII-indole 

25 The title compound was prepared from 6-phenylnicotinic acid (D104) using a similar 
procedure to Description 1 to form the isocyanate followed by addition of 5-chloro-2,3- 
dihydro-6-(4-methylpiperazin-l*yl)-lH-indole (D13) to afford the urea as a white solid 
(48%). 

1h NMR (250MHz,d6DMSO) 5(ppm): 8.87 (dd, 2H), 8.12 (m, 3H), 7.96 (d, IH), 7.83 (s, 
30 IH), 7.47 (m, 3H), 7.28 (s, IH), 4.22 (t, 2H), 3.17 (t, 2H), 2.95 (br s, 4H), 2.54 (br s, 
obscured by DMSO peak, 4H), 2.26 (s, 3H). 

Example 98 
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10 



yl)aminocarbonyIHH-indole J'Pynam-s- 

The title compound was prepared from 6-phenyInicotinic acid (Dl04)usin^ • •, 
procedure to DescriDtionl to form ti, '^'°^^'"4)usingasiniilar 
i'wcnpuon 1 to form the isocyanate followed bv addtt,n« «f c v 

»HNMR(250MH2.d6DMSO)8(ppmV8 86fd±2m 8 0/ 
DMSOpeak,4H).2J6fe3H). ^ 2" (br s, obscm«i by 



Example 99 



20 



25 



30 



5-chIoro.2.3^yd„,^f4.„^r ^ '^^^^^'^ of 

-^o-amy(m>-6-(4.niethyIpipera2m-l-yI)-iH-indole mi ri^ .fr ^ ... 
buff solid (23%). "™°'«t^l3)toaffordtheureaasa 

JHNMR(250MH2.CDCl3)8(ppm):8.03(d,2H).7 83rs im 7 7w. .x. 
2H). 7.35 (d. IH), 7.,4(s. IH). 6.59 (s. IH^, .iT (t 2m^^ ' 
2.74(s.3H).2.60(brMH).2.36(s,3H). ' '-^^ 2">' ^'^^ (^r s. 4H). 

Example 100 

::x:::t;»^:r^-^----"— ^^^^ 

buff solid (28%). "™™'^("*5)toafrordtheureaasa 

'HNMR(250MHz,CDCl3)S(ppm):8.05(d.2H) 7 84(s Iffi 77,.. 

2.62 (brs,4H), 2.36 (S.3H). ^- (s, 3H), 

Example 101 
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5-Cbloro-2^-ditaydro-6-(4-methyIpiperazin-l-yl)-l-[4-(pyridin-^ 
yl)phenylaniinocarbonyl]-lH-indole 

The title compound was prepared from 5-chloro-2,3-dihydro-l-(4- 
iodophenylammocarbonyl)-6-(4-methylpiperazin-l-yl)-IH-indole (D43) and 3- 
S pyridylboronic acid (Chem« Pharm. Bull» 1983, 31(]2)» 4573) in a similar manner to 
Description 2, obtained as a pale cream powder (19%). 

*H NMR (250 MHz, d^MSO) 8 (ppm): 8.81 (s, IH), 8.61 (s. IH), 8.45 (d, IH), 7.96 (d, 
IH), 7.7 (s, IH), 7.62 (m, 4H), 7.38 (m, IH), 7.14 (s, IH), 4.08 (t, 2H), 3.04 (t, 2H), 2.83 
(br s, 4H), 2.15 (s, 3H). 2xCH2 signals obscured by DMSO signal. 

10 

Example 102 

5-<^hloro-2,3-dihydro-*l-{4-(5-methyloxazol-2-yl)phenylaminocarbonyI]-6-(^ 
methylpiperazui-l-yl)-lH-indole 

The title compound was prepared from S-chloro-23-dihydro-6*(4-methylpiperazin-l-yI)- 
15 IH-indole (D13) and 4-(5-metfayloxazol-2-yl)aniline (D107) using a similar procedure to 
Example 4, obtained as a pale cream powder (63%). 

*H NMR (250 MHz, d^MSO) 6 (ppm): 8.78 (s, IH), 7.72 (m, 5H), 7.20 (s, IH), 6.90 (s, 
IH), 4.14 (t, 2H), 3,08 (t, 2H), 2.96 (br s, 4H), 2.72 (br s, 4H), 2.38 (s, 3H), 2.33 (s, 3H). 

20 Example 103 

23*Dihydro-S«methoxy-l->[4-(5-metfayloxazol*2-yl)phenylaminocarbonyl]-6^ 
methylpiperazin-l-yI)-lH-indole 

The title compound was prepared from 2,3-dihydro-5-metfaoxy-6-(4-methylpiperazin-l- 
yl)-lH-indole (Intermediate 3 in WO 95/06627) and 4-(5-methyloxazol-2-yl)aniline 
25 (D 1 07) using a similar procedure to Example 4, obtained as a pale cream powder (44%). 
^H NMR (250 MHz, d^MSO) 5 (ppm): 8.80 (s, IH), 7.97 (d, 2H), 7.86 (d, 2H), 7.77 (s, 
IH), 7.08 (s, IH), 7.00 (s, IH), 4.27 (t, 2H), 3.89 (s, 3H), 3.25 (t, 2H), 3.07 (br s, 4H). 
2.61 (br s, 4H), 2.52 (s, 3H), 2.37 (s, 3H). 

30 Example 104 

5-Bromo-2^-d[ihydro-l-[4-(5-methyloxazol-2-y0phenylaminocarbonyl]-6-^ 
methylpiperazin-l -y l)-lH-indole 
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The title compound was prepared fiom 5-bn)mo-2 3-dihvdro f^(A . • 
lH-indole(D,5)ai.d4-(5-i„ethy,oxa.o,-2-^^^^^^^^^^^ 

Exa.p.e4.obtaii,edasapa,ecreai„powd:T3r^^ ""^ 
'HNMR (250MHz. CaDCy 8 (ppm): 7.94 (d,2H) 7 82(s im 7 « 

Example 105 

5.ChIor^23-dihydro.l-I4.(,.«ethy,^^^^^^ 

inetbyIpiperaziii.l.y|).iH.indoIe carDonylI^K4. 

The title compound was prepared from 4.n i 

97/4-?2fi7^ . • ... '^(^-'nethylpyra2ol-4-yl)benzoic acid (WO 

^^^^^^^ ™®**'y'P*P^'"^°-l-yl)-lH-indole mi i^ f« a 
theureaasanofrwhitesolid(18%). " «aoie (D13) to afford 

'HNMR(250MH2.CDCl3)8(ppm):7.82(s.lH).7 72(s IH) 755r , 

7.13(s,IH).6.44(s,lH).4.07(t.2H).3.9 (Jh)3 VS^^^^^^^^^ 
s.4H),2.35(s,3H). ' '*"^'^-^^^^2H), 3.10 (brs.4H), 2.60 (br 



Example 106 



NMR (250MHz.CDa3) 5(ppm): 7.83 (s. IH) 7 7Us Iffi 7 . ,„ 
7.31 (s. IH). 6.46 (s, IH). 4 05 (t 2m 3 9, ,1 f ^' ^"^^ 
MH),2.35(s,3H). ^''^''•''^^'«>'^-^^^*'2H).3.08(brs,4H).2.60(br 

Example 107 

5^:hIoro-l.r4^cyano-3^methylbipheny|^aminocarbonyll-2J.dlhv^^ 
•nethyIpipera2in.i.yi).,H.indoIe 2^-*l«ydr<HK4. 
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The title compound was prepared from 4-(4-cyano-3-methylphenyl)benzoic acid (D106) 
using a similar procedure to Description 1 to form the isocyanate followed by addition of 
5-chloro-2,3-dihydro-6-(4-methylpiperazin-l-yl)-lH-indole (D13) to afford the urea as a 
pale yellow solid (39%). 
5 iH NMR (250MHz,CDCl3) 6(ppm): 7.82 (s, IH), 7.64 (d, IH), 7.44-7.55 (m, 6H), 7.15 
(s, IH), 6.52 (s, IH), 4.1 1 (t, 2H), 3.19 (t, 2H), 3.10 (br s, 4H), 2.60 (br s, 7H), 2.35 (s, 
3H). 

Example 108 

1 0 5-Broino*l -[4*-cyaDO-3*-methy Ibipheny 1-4-aininocarboiiy l]-23*dihy dro-6-(4- 
methylpiperazin-l-yl)-lH-indole 

The title compoxmd was prepared from 4-(4-cyano-3-methylphenyl)benzoic acid (D106) 
using a similar procedure to Description 1 to fonn the isocyanate followed by addition of 
5-bromo-2,3-dihydro-6-(4-methylpipera2in-l-yl)-lH-indole (D15) to afford the urea as a 
15 buff solid (28%). 

1h NMR (250MHz,CDCl3) 5(ppm): 7.83 (s, IH), 7.64 (d, IH), 7.42-7.55 (m, 6H), 7.33 
(s, IH), 6.54 (s, IH), 4.10 (t, 2H), 3.18 (t, 2H), 3.08 (br s. 4H), 2.60 (br s. 7H), 2.35 (s, 
3H). 

20 Example 109 

5-Cbloro-2^-dihydro-l-[4-(2-methylpyridin-5-yl)phenylaminocarbonyl]-6-(4- 
methy lpiperazin-1 -y l)-lH-indole 

The title compound was prepared from 4-(2-methylpyridin-5-yl)benzoic acid (WO 
97/43262) \ising a similar procedure to Description 1 to form the isocyanate followed by 
25 addition of 5-chloro-2,3-dihydro-6-(4-methylpiperazin-l -yl)-lH-indole (D13) to afford 
the urea as a buff solid (2%). 

1h NMR (250MHz,CDCl3) 5(ppm): 8.68 (d, IH), 7.82 (s, IH), 7.74 (dd, IH), 7.53 (s, 
4H), 7.21 (d, IH), 7.14 (s, IH), 6.50 (s, IH), 4.11 (t. 2H), 3.18 (t, 2H), 3.11 (brs, 4H), 
2.59 (brs, 7H), 2.36 (s, 3H). 

30 

Example 110 

5-Bromo-23*dihydro-l*[4-(2-methylpyri(Un-5-yOpbenylamuiocarbonyl]-6-(4- 
methylpiperazin-l-yl)-lH*indole 
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Example 111 

The nue compound was prepared fi^ 5<hloro-2 3^vAv. s ,^ . , 
" «...«apa>.,,,ffpo^^,'^"'^'"'^"^-~'o'^Mrec„oHd. 

2.80 (d. 3H). 2.54 (s. 3H). ^ ' ^' ^'^^ ' ^'^^ ^0"). 

20 Example 112 

2^I.«.yd™.s.™«..^,.,5^^,„^^_^ 



Example 113 



S-Bromo-23^ihydro.l.f5K3-«ethyMA4^„«^^^^^ 
ylammocarbonyll^(4.„,ethyIpiperazi„.,.yl).lH.i„^„,^ 
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The title compound was prepared from 5-bromo-2,3-dihydro-6-(4-methylpiperazin-l-yl)- 
indole (D15) and 5-(3-methyM,2,4-oxadiazol-5-yl)naphth-l-ylamine (Dl 1 1) in a similar 
procedure to Example 4. The title compound was converted to the hydrochloride salt as a 
pale buff powder (36%). 
5 NMR (HCl salt) (250MHz, d^DMSO) 5 (ppm): 10.75 (s, IH), 9.07 (s, IH), 8.92 (d. 
IH), 8.39 (dd, 2H), 7.80 - 7.65 (m, 4H), 7.46 (s, IH), 4.34 (t, 2H), 3.36 - 2.93 (m, 6H), 
2.81 (d, 3H), 2.61 (s, 3H). 2xCH2 signals obscurred by HjO signal. 

Example 114 

10 5-Chloro-2,3-dihydro-l-[5-(5-methyloxazol-2-yl)naphth-l-ylaminocarbonyl]-6^^ 
methylpiperazin-l-yl)-! H-indole 

The title compound was prepared from 5-chloro-2,3-dihydro-6-(4-methylpiperazin-l-yl)- 
IH-indole (D13) and 5-(5-methyloxazol-2-yl)nq)hth-l-ylamine (Dl 14) in a similar 
procedure to Example 4, converted to the hydrochloride salt as a pale yellow power 
15 (41%). 

NMR (HCl salt) (250MHz, d^DMSO) 5 (ppm): 10.94 (s, IH), 9.16 (d, IH), 8.96 (s, 
IH), 8.18 (dd, 2H), 7.75 (s, IH), 7.70 - 7.59 (m, 3H), 7.30 (s, IH), 7.16 (s, IH), 4.34 (t; 
2H), 3.47 (t, 2H), 3.37 - 2.95 (m, 8H), 2.78 (d, 3H). CHj signal obscurred by DMSO 
signal. 

20 

Example 115 

293-Dihydro-5-methoxy-l-[5-(5-methyloxazol-2-yl)naphth-l-ylaminocarbonyl]-6-(4- 
methylpiperazin-l-yl)-lH-mdole 

The title compound was prepared fix>m 2,3-dihydro-5-methoxy-6-(4-methylpiperazin-l- 
25 yl)-lH-indole (mtermediate 3 in WO 95/06627) and 5-(5-methyloxazol-2-yl)ni5>hth-l- 
ylamine pi 14) in a similar procedure to Example 4, obtained as the hydrochloride salt as 
a pale yellow powder (56%). 

^H NMR (HCl salt) (250MHz, d^MSO) 5 (ppm): 10.95 (s, IH). 9.14 (d. IH), 8.79 (s, 
IH), 8.17 (dd, 2H), 7.69 - 7.58 (m. 4H), 7.17 (s, IH), 6.94 (s, IH), 4.29 (t, 2H), 3.77 (s, 
30 3H), 3.38 (m, 4H), 3.16 (m, 4H), 2.95 (t, 2H), 2.77 (d, 3H), 2.51 (s, 3H). 

Example 116 
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3.10 (m. 6H), 2.85 (d. 3H). 2.54 (s. 3m ^' ' ^">' 

0 

Example 117 

95/06627) using a staaa,p,«»^" ' '""^^Mate 3 i„ WO 

converted .oiuhyd^chlJdeZ^tr^ 

Example 118 

5-Chloro-2^.dihydro^(4.methy|piperarin.l.y,M.f3.m^h . 
yl)phenylaminocarboBy,HH.indole ^*>->-'^"^y'-4-(Pyrlmidin-2. 

The title compound wa prepared ftom 3 rm^h^i/./ • ... 

as a yellow solid fiom acetone. «»verted to its hydrochloride salt 

'H NMR (HCl salt) (250MH2 d*nM<!o^ s / . , 

(4 2H,. 3.3, <4 aH), 3.H <„. 6H). a,36 (d. 3H,. 
Example 119 
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5-Bromo-2^-dihydro-l-[3-methyl-4-<pyrimidm-5-yl)phenylamtn 
methylpiperazin-l-yl)-lH-indole 

The title compotind was prepared from 3-methyl-4-(pyrimidin-5-yl)aniline (Dl 16) and 5- 
bromo-2,3-dihydro-6-(4-methylpiperazin-l-yl)-lH-indole (D15) using a similar 
5 procedure to Example 4 as a foam (82%). This foam was converted to its hydrochloride 
salt as an off white solid from acetone. 

NMR (HCl salt) (250MHz, d^MSO) 8 (ppm): 10.65 (br s, IH), 9.18 (s, IH), 8.86 (s, 
2H), 8,73 (s, IH), 7.82 (s, IH), 7.62 (s, IH), 7.55 (dd, IH), 7.45 (s, IH), 7,25 (d, IH), 
4.19 (t, 2H), 3.54-2.98 (m, lOH), 2.85 (d, 3H), 2.28 (s, 3H). 

10 

Example 120 

5-Cbloro-23-dihydro-l-[3-methyl-4*^yrimidin-S-yOplienylaminocar^ 
methylpiperazin-l-yiy-lH-iiidole 

The title compound was prepared from 3-methyl-4-(pyrimidin-5-yl)aniline (Dl 16) and 5- 
15 chloro-2,3-dihydro-6-(4-methylpiperazin-l-yl)-lH-indole (D13) using a similar procedure 
to Example 4 as foam (84%). This foam was converted to its hydrochloride salt as an off 
white solid from acetone. 

*H NMR (HCl salt) (250MHz, d^MSO) 5 (ppm): 10.67 (br s, IH), 9.18 (s, IH), 8.86 (s, 
2H), 8.73 (s, IH), 7.82 (s, IH), 7.58 (s, IH), 7.55 (dd, IH), 7.27 (m, 2H), 4.19 (t, 2H), 
20 3.53-3.00 (m, lOH), 2.84 (d, 3H). 2.28 (s, 3H). 

Example 121 

2^-Dihydro-5-methoxy-l-[3-methyM-(pyrimidin-5-yl)phenylammocarbonyl]-6-(4- 
methylpiperazui-l-yI)-^lH-indole 

25 The title compound was prepared from 3-methyl-4-(pyrimidin-5-yl)amline (D 1 1 6) and 
2,3-dihydro-5-methoxy-6-(4-methylpiperazin-l-yl)-lH-indole (intermediate 3 in WO 
95/06627) using a similar procedure to Example 4 as a foam (97%), This foain was 
converted to its hydrochloride salt as an off white solid from acetone. 
^H NMR (HCl salt) (250MHz, d^DMSO) 6 (ppm): 10.74 (br s, IH), 9.18 (s, IH), 8.88 (s, 

30 2H), 8.59 (s, IH), 7.60 (m, 3H), 7.22 (d, IH), 6.92 (s, IH), 4.15 (t, 2H), 3.77 (s, 3H), 3.45 
(m, 4H), 3.10 (m, 4H), 2.98 (t, 2H), 2.81 (d. 3H), 2.28 (s, 3H). 

Example 122 
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Ttaa was converts. ,o i,a hydrochloride sah aa a pale y.„o„ Jud JTI 

:H).6.90(,,2H),6.47(a, IH,,4.„ ft2HU 19ftffl^ !tI;""•"^•'■"'* 
4H,, 2.56 (a, 6H). X35 (a. 38). 2.27 (s^h! ''^ 

Example 123 

2^IMbyar.^ett„,y.l.[4.(2,Mlm«bylpyrid,„^,1).3. 

Tl«. Me eo^poond „aa p,^ ft^ 'K2.6^e«,ylp^din-^yl) 3 
-«jy«H»(D8,)and2^^h,d™-5™«„,,^,::X;^^^^ ,„ 

->.-.,MH.,2.;;..':-----^^^^^^ 

Example 124 

M:hloro.2^ihydi,>.l.t5^,«^Um«b,ljyrtdi.^rf)^^ 

<^methylplpenzto.l.,0.,H^,dole "^'^'"■P'«»-'-3"«n»»o«>rb.»,ll^^ 

•n.c «le ooo^^d waa pr,^ torn H2.«^yi„Hdin^„^,^ , ^, 

.»dol= (D13) „s,„g a ..nularproc^fare „ Examp,, 4 .a a whte ^3." t,. 
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Example 125 

5-Bromo-2,3-dihydro-l-[5-(2,6-dimethylpyridin-4-yl)naphth-l-yIamin 
(4-methylpiperaziii-l*yl)indoline 

The title compound was prepared from 5-(2,6-dimethyl-4-pyridyl)-l-naphthyl 
5 isocyanate pi 1 9) and 5-bromo-6-(4-methylpiperazin-l -yl)indoline (Dl 5) using a 

similar procedure to Example 4 as a white foam (64%), This was converted to its 

hydrochloride salt as a white solid from acetone. 
• NMR (free base) (250MHz, CDCI3) 5 (ppm): 7.98 (d, IH), 7.84 (s, IH), 7.78-7.68 (m, 

2H), 7.60-7.38 (m. 3H), 7.36 (s, IH), 7.08 (s, 2H), 6.75 (s, IH), 4.25 (t. 2H). 3.25 (t, 2H), 
10 3.05 (br m, 4H), 2.62 (s, 6H), 2.57 (br m, 4H), 2.32 (s, 3H). 

Example 126 

l-I5-(2,6-Dimcthyl-4-pyridyl)-l-napbthylaminocarbonyll-5-mcthoxy-6-(4- 
methylpiperazin-l-yl)-lH-indole 

15 The title compound was prepared from 5-(2,6-dimethylpyridin-4-yl)naphth-l-yl 
isocyanate (Dl 19) and 2,3-dihydro-5-methoxy-6-(4-methylpiperazin-l-yl)-lH- 
indole (intermediate 3 in WO 95/06627) using a similar procedure to Example 4 
as a colourless oil (88%). This was converted to its hydrochloride salt as a pale 
yellow solid from acetone. 

20 ^H NMR (free base) (250MHz, CDCI3) 5 (ppm): 7.99 (d, IH), 7.78 (d, IH), 7.74 (s, IH), 
7.68 (d, IH), 7.60-7.36 (m, 3H), 7.08 (s, 2H), 6.76 (s, IH), 6.72 (s, IH), 4.24 (t, 2H), 3.85 
(s, 3H), 3.27 (t, 2H), 3.09 (br s, 4H), 2.62 (s, 6H), 2.57 (brra, 4H). 2.32 (s, 3H). 

Example 127 

25 23-Dihydro-l-[4-(2,6Hiimethylpyridin-3-yl)'3-methylphenylaminocarbonyl]-5- 
metlioxy-6-(4-incthylpipcra2in-l-yl>-lH-indoIe 

The title compound was prepared from 4-(2,6-dimethylpyridin-3-yl)-3- 
methylaniline (D120) and 2,3-dihydro-5-methoxy-6-(4-methylpiperazin-l-yl>lH- 
indole (intermediate 3 in WO 95/06627) using a similar procedure to Example 4 
30 as a pale yellow oil (44%). This was converted to its hydrochloride salt as an 
orange solid fit>m acetone. 
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■h NMR(6=eba,.) (250MHz. CDCW 8 (pp„): 7.72 (MH). 7.38 (d ,H) 732 7 ,5,„ 
m7.07-7.00(n.2H,.6.74(s,m,M3(s,mM.O.,,2H), J( 3^"^r^ 

.3..5(^r,4„,.2.«0.,s.4H).2.5S(s.3„).2.37,s,3H).2.43H,.2,«^^^^^^^ 

5 Example 128 

5.Bromo-2^dmydro.l.r3.n«thyI^(thiazoI.2.yI)phen^^^^^ 
niethylpipera2iB.l.ylHH-iiidoIe 

The title compound was prepared from 3-methyl^(thiazol.2-yI)aniline (D121) 
and 5-bn,mo-2.3^ydro^^4.methylpiperazin-l-yl)-lH-indole (D15) using a 
10 sm,ilarproceduretoExample4asafoam(64%). TOs was converted to its 
hydrochloride salt as a yellow solid from acetone. 

■h NMR (HCl salt) (400MHz. d6DMS0) 5 (ppm): 10.74 (br, IH). 8.75 (s IH) 
7.95 (m. IH). 7.83 (s. IK), 1.19 (m. IH). 7.71 (d. IH), 7.61 (s,,H), 7.59 «I IH)' 

Example 129 

><>etliylpi|Kruiii-l.yl).lH-iiiilole 

UK M. compos prep™, 3-m«h,l-Kthi.z„,.2.y,)a„i„„, (t)12,) 
5.Mo™.2.3.dihydnHK4.n=Mpi|«izin.l-jd>.H.i^^^ 0)13) u™. a 
s.m.i™„„,„Ex,mpl.4.s.Wgc<b»,(70%,. TWs«a.c«^toi^ 
bydrocUoride salt as a yellow soUd fiom acMone 

'HhMR (HQ sa,,)(400MH^d6DMSO)8(pp.,,: ,0.77 (br,,H). 8,79(3. IH) 
7.93 (d, >H). 782(. ,H). 7.79(d. llfl.7.71 (d. ,H).7.« (S..H). 7 59 (d m " 

7^....4.(.2..3.50(.2H.334(.2H>.3..3.„,(U:::^; 



20 



30 



Example 130 

2^32^dr.5.„«*ox,.,.,3.„e«,,M<tth^.2.,Bpl„,,.^^ 
niethylpiperaziii.l-y|).iB.4gdole 

The U,,e ooMpound was prepared ^-r^MM^l-i-yX)^^ (D121, 
and2,3^yd,„.5-mett>oxy.6K4-me«,y4,pe,3zto-,.y„.,H.i^,„i„^^3 
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in WO 95/06627) using a similar procedure to Example 4 as a pale yellow oil 
(68%). This was converted to its hydrochloride salt as a yellow solid fix>m 
acetone. 

NMR (HCl salt) (400MH2, d6DMSO) 8 (ppm): 10.56 (br, IH), 8.64 (s, IH), 
5 7.94 (d, IH), 7.77 (d, IH), 7.69 (d, IH), 7.65 (s,lH), 7.60 (s, IH), 7.58 (d, IH), 
6.92 (s, IH), 4.15 (t, 2H), 3.77 (s, 3H). 3.45 (br t, 4H), 3.14 (m, 4H), 2.96 (t, 2H), 
2.81 (d,3H), 2.55 (s,3H), 

Example 131 

10 l.(5-Acetylnaphth-l-ylaminocarbonyl)-S-chlora-2^-dihydro-6-(4-mcthylpiperM^ 
l-yl)-lH*indole 

The title compound was prepared from 5-acetylnaphth-l-ylamine (D124) and 5- 
chloro-2,3-dihydro-6-(4-methylpipera2in-l-yl)-lH-indole (D13) using a similar 
procedure to Example 4. This was converted to its hydrochloride salt as a buff 
15 coloured powder (60%). 

^H NMR (HCl salt) (250MHz, d^DMSO) 5 (ppm): 10.74 (s, IH), 8.94 (s, IH), 8.46 (d, 
IH), 8.25 (d, IH), 8.12 (d, IH), 7.74 (s, IH), 7.60 (m, 3H), 7.30 (s, IH), 4.32 (br s, 2H), 
3.45-2.90 (m, lOH), 2.75 (d, 6H). 

20 Example 132 

5-Chloro-2,3-dihydro-6-(4-methyipiperazm-l-yI)-l-[5Kpyrimidin-2-yloxy)naphtt^ 
ylaminocarbonyl]-lH-indole 

The title compound was prepared from 5-(pyrimidin-2-yloxy)naphth-l«ylamine 
(D125) and 5-chloro-2,3-dihydro-6-(4-methylpiperazin-l-yl)-lH-indole (D13) 
25 using a similar procedure to Example 4. This was converted to its hydrochloride 
salt as a pale cream powder (61%). 

^H NMR (HCl salt) (250MHz, d^DMSO) 5 (ppm): 10.64 (s, IH), 8.93 (s, IH), 8.64 (d, 
2H), 7.95 (d, IH), 7.76 (s, IH), 7.69-7.39 (m, 5H), 7.31 (m, 2H), 4.33 (br, 2H), 3.45 (m, 
2H). 3.33-3.10 (m, 6H), 2.93 (t, 2H), 2.81 (s, 3H). 

30 

Example 133 

5-Chloro-23-dihydro-6K4-methyIpiperazin4-yl)-l-l5-(pyrimidin-5-yl)naphth-l- 
ylaminocarbonyll-lH-indole 
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procedure to Example 2 as a White foam mo/^ -n,- ^ "^mg a similar 

3.43 (2H, obscured by water peak) 3 32 r± 2m 1 1 9 ^ . ..r. ^' 
3H). 3.12-3.24 (m. 4H). 2.94 (t. 2H). 2.80 (d. 

Example 134 

ylammocarbonylMH-indoIe ^««pn«i i- 

(D 23) ^ 2.3-d.M«>-5-m«ho,,,^4^,^,ip^,.^,,.,„ 
(.nte™ed.a« 3 in WO 95/06*27) »„g a simitep™>ed„„ to Exao^te 2 a. a 

'H NMR (HCl (400Mte. <|6dmS0) 5 (pp„): ,0J8 (br, IH) 9 32 (a ,H) 8 OS , 
(s.3Ift3.42(4H.obaa^|,y^p^)_3,j.3^^__^^j^^^^^^^^^^^^.^^ 
Example 135 

5-Chloro-l.(5^yanonaphth.l-ylamfaoc.rboiiyIV2J^vdr»^4.««*K . 
l-yl)-lH-indole '™y«»ro-<K4-methylpipera2in- 

titie compound was p^ai^ fi,^ 5^^,^., 



Example 136 



-100- 



CA 02288662 1999-J0-15 
WO 98/50358 PCT/EP98/02262 



5-Chloro-2,3-dihydro-l-[5-(5-methyI-l,2,4-oxadiazol-3-yl)naphth-l- 
yIaiiiinocarbonyl]-6-(4-niethylpiperazin-l-yl)-lH-indole 

The title compound was prepared from 5-(5-methyl-l,2,4-oxadiazol-3-yl)naphth-l- 
ylamine (D130) and 5-chloro-2,3-dihydro-6-(4-methylpiperazin-l.yl>lH«indole (D13) 
5 using a similar procedure to Example 4. This was converted to its hydrochloride salt as a 
buff coloured powder (84%). 

NMR (HCl salt) (250MH2, d^DMSO) 5 (ppm): 10.67 (s, IH), 8.98 (s, IH), 8.65 (d, 
- IH), 8.28 (d, IH), 8.19 (d, IH), 7.75-7.61 (m, 4H), 7.31 (s, IH), 4.31 (t, 2H), 3.33-3.13 
(m, 6H), 2.97 (t, 2H), 2.80 (s, 3H), 2.75 (s, 3H). 2H signal obscurred by H2O signal. 

10 

Pharmacological Data 

5-HTiA, 5-HTiB and S-HTjd Receptor Binding 

15 

HEK 293 cells expressing 5-HTia receptors (4 x lO^/ml) were homogenised in Tris 
buffer and stored in 1ml aliquots. CHO cells expressing S-HTjg receptors (4 x 10^ 
cells/ml) were homogenised in Tris buffer and stored in 1.5 ml aliquots. CHO cells 
expressing 5-HTid receptors (0.563 x lO^/ml) were homogenised in Tris buffer and 

20 stored in 1 ml aliquots. 

0.4 ml of a cell suspension was incubated with [3h]-5-HT (4nM) for 5-HTib/id 
receptors and [3h]-8-OH DP AT (InM) for 5-HTi a receptors in Tris Mg HCl buffer (pH 
7.7) and test drug, at 37^C for 45 minutes. Each test drug was tested at 10 concentrations 
(0.01 mM to 0.3 nM final concentration), with non-specific binding defined using 0.01 

25 mM5-HT. The total assay volume was 0.5 ml. Incubation was stopped by rapid 

filtration using a Packard Filtermate (filters pre-soaked in 0.3% polyethylenimine) and 
radioactivity measured by Topcount scintillation counting. pKi values were calculated 
fi-om the IC50 generated by an iterative least squares curve fitting progranune. 

30 Examples 5, 9, 10, 15, 21, 24, 25, 27, 28, 43, 44, 45, 47, 48, 49, 50, 52, 53, 67, 68, 69, 70, 
71, 72, 76, 78, 80, 81, 82, 83, 89, 97, 98 and 1 10 had pKi values >8.0 at 5-HTi a. 5- 
HTiB and 5-HTid receptors 
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CLAIMS 

1. A compound of formula (I) or a salt thereof: 



Ra.Y-C(=V)- 




in which is a group of formula (i) 




10 in which is phenyl, bicyclic aryl, a 5 to 7 membered heterocyclic ring containing 1 to 3 
hctcroatoms selected from oxygen, nitrogen and sulphur, or a bicyclic heterocychc ring 
containing 1 to 3 heteroatoms selected from oxygen, nitrogen and sulphur; 
r1 is hydrogen, halogen, C^ealkyl, C3-6cycloalkyl, COCi^ealkyl, Ci^ealkoxy, 
hydroxy, hydroxy Ci^e^lkyl, hydroxyCi.galkoxy, Ci^ealkoxyCi^galkoxy, acyl, nitro, 

15 trifluoromethyl, cyano, SR9, S0R9, S02R9, SO2NR10r1 1, COj'R}^. CONRIOrI 1, 
CO2NRIORI 1, CONR10(CH2)cCO2R1 K (CH2)cNR10r1 1, (CH2)cCONR10r1 1, 
(CH2)cNR10COR11, (CH2)cC02Ci.6allcyl, CO2(CH2)cOR10, NRIOrH, 

nr10co2R^ 1 , nrI oconrI Ori 1 , CRi o=nor1 1 , NRi OcoorI 1 cnr1o=nori 1 , 

where R^ 0 ^nd R^ ^ are independently hydrogen or Cj^galkyl and c is 1 to 4 
20 r2 is hydrogen, halogen, Ci-galkyl, C3.6cycloalkyl, 

C3.6cycloalkenyl, Cj-galkoxy, Ci^eaUcanoyl, aryl, acyloxy, hydroxy, nitro, 

trifluoromethyl, cyano, CO2RI®. CONRIOrI 1^ nrIOrI 1 ^here rIO and r1 ^ are as 

defined for r1; 

a is 1,2 or 3; 
25 or R^ is a group of formula (ii) 
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R1 -(^)- A -^^)- 



(ii) 



wherein P2 and P3 are independently phenyl, bicyclic aryl. a 5- to 7- membered 
heterocyclic ring containing 1 to 3 hetenjatoms selected from oxygen, nitrogen and 
sulphur, or a bicyclic heterocyclic group containing 1 to 3 heteroatoms selected from 
oxygen, nitrogen or sulphur; 

A is a bond or oxygen, S (O)^ where m is 0 to 2, carix>nyl. CH2. -CH2CH2.. or Nr4 
where is hydrogen or Ci.6alkyl; 

Rl is as defined above for formulaa)orRl is an optionally substituted 5 to 7-membered 
heterocyclic ring containing 1 to 3 heteroatoms selected from oxygen, nitrogen or 

sulphur;; 

R2 and r3 are independently hydrogen, halogen, Ci^alkyl. Cj^cycloalkyl 
C3.6cycloalkenyl. C,.6alkoxy. CLgalkanoyl, aryl. acyloxy. hydroxy, nitm ' 
tnfluoromethyl. cyano. CO2RIO CONRIOrII, nrIOrI 1 and r1 1 are as 

defined for r1; 

and a and b are independently 1 , 2 or 3; 

Y is .NH-, .NR5. where r5 is C^galkyl, or Y is -CHj- or -O-; 

V is oxygen or sulphur, 

D is nitrogen, carbon or a CH group; W is (Cr16r17)^ where t is 2. 3 or 4 and r16 and 
R axe mdependently hydrogen or CLgalkyl or W is (CR16r17)^.j where u is 0 1 2 or 
3 and J is oxygen, sulphur. CR16=cr17 cr16=n. =CR16o. =CR16s or =CR16.n^17. 
X is nitrogen or carbon; 

Rb is hydrogen, halogen, hydroxy. C,.,alkyl. trifluorome%, C^^alkoxy. C2.6alkeny,, 
C3.7cycloalkyl optionally substituted by Ci^alkyl, or aryl; 
RC is hydrogen or Ci.6alkyl; and 

:::.isasingle bond whenXis nitrogen orasingle or double bond whenXis carbon. 
2. A compound according to claim 1 in which Rl is a halogen atom. 
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3. A compound according to claim 1 or 2 in which r2 and/or r3 are each 
hydrogen, halogen or a C i aUcyl group. 

4. A compound according to any of the preceding claims in which and p2 are 
5 phenyl, naphthyl or quinolinyl. 

5. A compound according to any of the preceding claims in which Y is -NH- . 

6. A compound according to any of the preceding claims in which D is nitrogen 
10 and W is a group of formula -(CH2)2- • 

7. A compound according to any of the preceding claims in which is a Ci. 
5alkoxy group. 

15 8. A conq)ound according to any of the preceding claims in which X is nitrogen. 

9. A compoomd according to claim 1 which is: 
l.[(4-bromo-3-methylphenyl)aminocarbonyl]-5-methoxy-6-(4-methylpiperazin-l-yl)-lH^ 

indole, 

20 l-[(4-bromo-3-methylphenyl)aminocarbonyl]-2,3-dihydro-5-methoxy-6-(4- 
methylpiperazin- 1 -yl)- 1 H-indole, 

I -[(23-dichlorophenyl)aniinocarbonyl]-2,3-dihydro-5-methoxy-6-(4-methylpiperazin-l - 
yl)-lH-indole, 

2,3-Dihydro-5-methoxy-6-(4-methylpipera2in- 1 -yiy 1 -[4-(pyridin-4-yl)naphth- 1 - 
25 ylaminocarbonyl]-lH-indole, 

23-Dihydro-5-methoxy-6-(4-methylpipera2in-l-yl>145-0>yridin-4-yl)naphfe^ 
ylaminocaibonyl]-lH-indole, 

l-[2,3-Dichloro-4-(pyridin-4-yl)phenylaminocaibonyll-2,3-dihydro-5-methoxy-6-^^ 
methylpiperazin-1 -yl)-lH-indole, 
30 2,3-Dihydro-5-methoxy-6-(4-methylpipera2in-l -yl)-! -(quinolin-5-ylaminocarbonyl)- 1 H- 
indole, 

2,3-DihydiD-6-(4-methylpiperazin-l -yl)- 1 -[4-(pyridin-4-yl)naphth- 1 -ylaminocarbonylj- 
IH-indole, 
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5.Chloro-23-^hydro.6K4.methylpiperari^ 
ylaminocarbonyl]-lH-in<iole, 

5-Bromo.2,3.dihydro.6-(4-me%lpiperazin.l.yl^^ 
ylaininocarbonyl]-lH-indole 

5.Bromo-23-dihydro.6-<4.methylpipera2in-l-yl>l-[4-(pyrid 
yI)phenyIaminocarbonyl]-lH-indole, 

5.Bromc>.l.[3.cWoro^yridin^yl)phenylamin^ 
methylpiperazin-l-yO-lH-indole. 

23-D%dn>-5.methyl-6.(4.me%lpiperazin-I-yI> 
ylaminocarbonyl]-! H-indole, 

l-[3-CWoro.4.(pyridm-4-yl)phenylammoca^^^ 
methy Ipiperazin- 1 -yl>. 1 H-indole, 

23-Dihydro.6.(4.methylpipera2in.l-yl)-l^ 
vinyl- 1 H-indole, 

2,3-Dihydro-5-ethyl-6-(4-methylpiperazin.l-yl>l.^^ 
ylaminocarbonyl]-lH-indole, 

l-[3-Chloro.4-(pyridin-4-yl)phenylaminocarbonyy^^^^ 
methylpiperazin- 1 -yl)- 1 H-indole, 

2,3-Dihydro-6-(4-me%lpipera2in.l-yl> 
trifluoromethy 1-1 H-indole, 

l-[3-Chlora-4^yridin-4-yl)phenylaminocarbonyl]-23^^^^ 
yl)-5-trifluoromethyl-lH-indole, 

2,3-D%dro-5-methoxy-6.(4-methylpiperazm-l-yl)-l.[4.(pyridi,w^^^ 
ylacetyl]-! H-indole, 

2>Dihydro-5-methoxy-6.(4.methylpipera2m-l.yl).l.[5.(^^ 
ylacetyI]-lH-indole, 

2,3-Dihydro-6-(4-methylpiperazin-l-yl>l-[4-(pyridm-4-^^^^^^ 

5-Chl<«>-2.3-dihydro-6-(4-methylpiperazin-I-yl)-l-[4Hp^^ 
1 H-indole, 

5-Bromo-23-dihydro-6-(4-methylpiperazm-l-yl)-l-[4^^ 
1 H-indole, 

23-Dihydro-6-(4-me%lpiperazin-l.yl)-l-[4-(pyridin.4-yl^^^ 
1 H-indole, 
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5-Bromo-2,3-dihydro-6-(l -methylpiperidin-4-yl)- 1 -[4-(pyridin-4-yl)naphth-l -ylamino- • 
carbonyl]-lH-indole, 

5"Chloro-23-dihydro-6-(4-methylpiperazin-l-yl>l-[5-(pyridin-4-yl)naph 
ylaminocarbonyl]-lH-indole, 

5-Bromo-2,3-dihydro-6-(4-methylpiperazm-l-yl)-l-[5-(pyridin-^^ 
ylaminocarbonyl]- 1 H-indole, 

2,3-Dihydro-5-methoxy-6-{4-methy Ipiperazin- 1 -yl)- 1 -(quinolin-6-ylaminocarbony 1)- 1 H- 
indole, 

23-DihydIX)-l-[4-(^butoxycarbonylaInino)phenylammoca^bonyl]-5-c^ 
methy Ipiperazin- 1 -y 1)- 1 H-indole, 

5- Bromo-2,3-dihydro-6-(4-meihylpiperazin-l -yl)- 1 -(quinolin-6-ylaminocarbonyl}-l H- 
indole, 

6- Bromo-7-(4-methylpiperazin-l-yl)-l -[4-{pyridm-4-yl)iuvhth-l -ylaminocarbonyl]- 
1 ,2,3 ,4-tetrahydroquinoline, 

5-Chloro-2,3-dihydro-6-(4-methylpiperazin- 1 -yl>- 1 -(4-phenoxyphenylaminocarbonyl)- 
IH-indole 

5-Chloro-2,3-dihydrcK 1 -[4-(4-chlon)phenoxy)phenylaniinocarbonyl]-6-(4- 
methy Ipiperazin- 1 -yl> 1 H-indole, 

5-CMoro-2,3-dihydro-6-(4-mefliylpiperazin- 1 -yl)- 1 -(quinoIin-6-ylaminocarbonyl)- 1 H- 
indole, 

5-Chloro-2,3-dihydro-6-(4-niethylpiperazin-l-yl)-l-(3-phcnoxyphenylaminoc^ 
1 H-indole, 

5-Chloro-2,3-dihydro-6-(4-niethylpiperazin-l-yl>l-[4-(pyrinudi^^ 
carbonyl]- 1 H-indole, 

1 -(3-Benzoylphenylaminocaibonyl)-5-chloro-23-dihydro-6-(4-methylpipe^ 1 -yl)- 1 H- 
indole, 

l-(4-Benzoylphenylaininocarbonyl)-5-chloro-23*dihydro-6-(4-m 
indole, 

5-CMoro-2,3-dihydro-6-(4-niethylpiperazin-l-yl)-l-(2-methylquinolin-6- 
ylanunocarbonyl)-lH-indole, 

5-Chloro-23-dihydro- 1 -[4-(ftir-2-yl)phenylaminocarbonyl]-6^^ 
lH-indole» 
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5-Chloi^2.3-dihydro^(4-me%lpiperazin-l.yl>i-[4-(thien-^^^^^ 
IH-indole, 

5-Chloro-23-d%dro^4.me%lpiperazin-l.yl).l.[5-(pyridin-^^^^^^ 
IH-indole, 

5 5-Bromo-2.3-dihy<fro-6.(4.methylpipera2in-l-yl>l.[5-(pyridi^^^ 
IH-mdole, 

5-Chloio-23-dihydio.l-[4-(l.methylpiperidm-4-yl)naphth-l-ylami^^ 
methy^)ipetazin-l-yI).lH-indole, 

5-Chloro-2,3-dihydro-l.[4-(2-methyloxa2ol-4-yl)phenylaminocarbonyl]-6-(4- 
10 methylpipera2in-l-yl>lH-iiidole, 

5-BiX)mo-2.3-dihydio.6-(4.methylpiperazin-l-yl)-l-[4-(2.mcthylp^^ 
yl)phenylaniino-carbonyl]-lH-indoIe, 

5-Chloro-23-dihydn>-6K4.methylpiperazin-l-yl)-l.[4-(2-me%^^ 
yl)phaiylainmocari)onyI]-lH-indole, 

15 5-aUoio-2>dihydn>.l.[4K2.6^ethylpyridm^.yl)phenylam^^ 
methylpiperazin-l-yl)-lH-indole. 

5-Bromo-23-dihydro.lW2.6^imethylpyridm-4.yl)phenylainin^ 
methylpiperazin-l-yl)-lH-indole, 

2.3-Dihydr(vl-[4-(2,6^e%lpyridi„-4-yI)phcnylamm(K:arbOT^^^^^ 
20 (4-methylpiperazin-l-yJ).lH-mdole, 

5-Chloro-23Kiihydro-l-[4-(2.6.dimethylpyridmO-yl^^^^^ 
methylpiperazin- 1 -yl)- IH-indole, 

5-Bn>n,o-23-dihydro-l-[4-(2.6-dimethylpyridin.3-yl)phenylam^^ 
methylpiperazin-l-yl)-lH-indole, 



23-Dihydro-l-[4-(2,6-Dime%lpyridin-3-yl)phenylaminoca^ 
(4.methylpipera2in-l -yl)-lH-indole, 

5-Chloro-23-dihydn,-6K4-methyIpipera2m.l.yl)-H4^^^^^ 
3-yl)phenylaminocarbonyl]- IH-indole, 
5-Chloro-2,3-dihydro-l -[4.(3-methyl.l,2.4-oxadiazol-5. 
yl)phenylaminocarbonyI]-6-(4-methylpipera2iii-l.yl).lH.indole. 

5-ChIoro-2,3-dihydro-6-(4-me%lpiperazin-l-yl).l.[3.(pyrimidin-2. 
yloxy)phenylaininocart)onyl]-lH-indoIe, 
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5-Chlor(>-23-dihydro-6-(4-me%lpipei^in-l-yl>l«{4-[N-me%^^ 
2-yl)amino]phenylaniinocarbonyl}-lH-indole, 

5-Bromo-2,3-dihydro-l.[4-(£ur.2-yl)phenylaminocart^ 
l-yl)-lH.indole, 

5 5-Chloro-23-<iihydro-6-(4-methylpiperazin-l-yl)-l.[4-(thien-3 
yl)pheny laminocarbonyl]- 1 H-indole, 

5-Bromo-2,3-dihydro.6-(4-methylpiperazin-l-yl)-l.[4-( 
carbonyl]- 1 H-indole, 

5-Chloro.23-dihydro-6-(4-me%lpipera2an.l-yl)-l-[4-(tU 
1 0 carbonyl]- 1 H-indole, 

l-[4-(5-Acetylthien.2-yl)phenylaminocaibonyl].5-chloro.2,3-d% 
methylpiperazin-1 -yl)-lH-indole, 

l-(5-Bromonaphth.l-ylacetyl)-5-chlon>-23-dihydro-6-(4-me%l^^^ 
1 H-indole, 

15 5-Chloro-23-^ydro-6-(4-methylpipei^.l-yl).l.(8-phenylqui^^ 
ylaminocarbonyl)- IH-indole, 

5-Bn>mo-23-dihydro-6-(4-niethylpiperazin-l-yl)-l-(8-phenylqxun^ 
ylaminocarbonyl)- 1 H-indole, 

5-Chloro-2,3-dihydro-6-(4-methylpiperazin-l-yl)-l-[2.(2.phm^^ 
20 ylaminocarbonyl]- IH-indole, 

5-CWoro.2,3-dihydn>-6-(4.methylpipcra2in-l-yl)-l-[5.(l-me%lpipe^ 
ylaminocaibonyl]-lH-indole, 

5-Bromo-2,3-dihydro- 1 -[4-(isoquinolin-4-yl)phenylaminocarbonyl]-6-(4- 
methylpipera2in-l-yl)-lH-indole, 
25 5-Chloro-2,3-dihydro- 1 -[4-(isoquinoliii-4-yl)phenylaminocaibonyl]-6-(4- 
methylpiperazin-l -yl)-lH-indole, 

5-Bromo-2,3-dihydro-6-(4-methylpipera2in-l -yl)-l .[4-(qiunolin.3. 
yl)phenylaminocarbonyl]-lH-indole, 

5-Chloro-2,3-dihydro-6-(4-methylpipera2in-l-yI)-l-[4-(quinolin-3- 
30 yl)phenylaminocarbonyl)]-lH.indole, 

5-aiIoro-2,3-dihydro-6-(4-methy^>iperazin-l-yl).l.[(2-^^ 
tetrahydroisoquinolin-7-yl)aminocaibonyl]-lH-indole, 
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'°^>*™««P''«'«"-'-y')aminoortony,J.,„,„,„,, ""''•'^ 

yiJphenylaimnocaibonylJ-iH-indole 

yl*l«aiylainiiiocait)onyI)-IH-iiidole, 
niethylpipcraziii-l.yi).in.i„j„lj_ - 

yi)phenylaimnocari>onyl]-lH-indole, 
2^yd^5.„«h„^^4-„«by;,ip^.,.„^ 
yl)aminocatbonyl]-lH.indole H"raoiin 5- 

yl)aniiiiocaibonyl]-lH.indole, "oiin-4- 
5-B^o-2,3-diMro.^4.mrtylpipe^,.,,)^^ 

yl)aininocarl)onylflH-iiidi>le, 4<»iioiaM- 
2.3-DihydK,-5-melh<.xy-«-(4.,™ahj1p,^^, . ,. 

W-IMhydro.5.mMhoxy-l.(5-(6-methyl|wridiii.2.vlWh.l. 1 . ■ 
m«hylpipcrazi„-,-„HH-i™tole. >">^'-y'™-»«rto„y,KK4. 

5^h.on.23-dihyd.„^K4.=aylpip.r=zi..,.y,,.H4K^ata^^^ 

ylaminocarbonyl]-lH-indole, ^ 
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5-Chloro-23-dihydro-6-(4-ethylpiperazin-l-yl)-l-[5-(pyrid^ 
ylaminocarbonyl]- IH-indole, 

5-Chloro-2,3-dihydro-6-(piperazin- 1 -yl)- 1 -[4-(pyridin-4-yl)naphth. 1 -ylaminocarbonyl]- 
IH-indole hydrochloride, 

5 5-Chloro-23-dihydro-6-(pipera2in-l-yl)-l-[5-(pyridin-4-yl)naphA^ 
IH-indole hydrochloride, 

5-Chloro-2,3Kiihydro-6-(4.methylpiperazm-l-yl)-l-[4-(pyrida^ 
y I)phenylaminocarbonyl]- 1 H-indole, 

5-Bromo-2,3-dihydro-6"(4-methylpipcrazin-l -yl)- 1 -[4-(pyridazin-3- 
1 0 yl)phenylaininocarbonyl]-lH-indole, 

5-Chioro-2,3-dihydro-6-(4-methylpiperazin-l-yl)-l-[4-(pyra2d^ 
y I)pheny laminocarbonyl]- 1 H-indole, 

5-'Bromo-23-dihydro^(4-methylpiperazm-l-yl)-l-[4-^yrazin-2- 
yl)phenylaininocarbonyl]-lH-indole, 
1 5 5-Chloro-2,3-dihydro-6-(4-methylpipera2in-l -yl)- 1 -[(2-phenylpyridin-5- 
yl)aminocaibonyl]-lH-mdole, 

5-Bromo-23-dihydro-6-(4-methylpipcrazin-l-yl)-l-[(2-phenylpyridin-5^ 
yl)aminocarbonyl]-lH-indole, 

5-Chloro-23-dihydn)-l-[4-(6-methylpyridaan-3-yl)phenylaminocarbonyl>^ 
20 methylpiperazin-l-yl)-IH-indole, 

5-Broino-2,3-dihydro-l-[4-(6-methylpyridazin-3-yl)phenylainmoc^ 
metfiy Ipiperazin- 1 -yl)- 1 H-indole, 

5-Chloro-23-dihydro-6-(4-methylpiperazm-l-yl>l-[4-(pyridm-3- 
yl)phenylaininocarbonyl]-lH-indole, 
25 5-ailoro-23-dihydro-l-[4.(5-methyloxazol-2-yl)phenylamm 
methylpiperazin-l -yl)-lH-mdole, 

2,3-Dihydro-5-methoxy-l-[4-(5-methyloxa20l-2-yl)phenylaminoc^^ 
methy Ipiperazin- 1 -y 1)- 1 H-indole, 

5-Bix>mo-2.3-dihydro-l-[4-(5-me%loxazol-2-yl)phenylainm 
30 methylpiperazin-l-yl)-lH-indole, 

5-Chloro-2,3-4ihydn>-l-[4-(l-methylpyTa2oI-4-yl)phenylammoca^ 
methylpip€razin-l-yl)-lH-indole, 
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methylpiperazin-l.yI).lH.indole. ^ J «> (4- 

methylpiperaan.l.yl).lH.indole, ^ 
5-Bn,mo-2^^yd„.l.r4K2-„,ethylp^^^^^ 

methyIp,pera2m.l.yl).,H.indole, ^ 

(4-n,ethyIpipera2in-l-yl)-lH.i„dole y'^'^hth-l-ylami„ocarbo„yl]-6- 

me%lp,perazin-l-yl)-iH-indole, «^onyij 6-(4- 

2.3-DihydrD-5-methoxy-l-[5^5-methyloxazol-2-yI)naDhth 1 vUmi u 
methylpipexazin-l-ylMH-indoIe. y'>'^»>th-l-yla„„nocari,o„y,]-6^4- 

5Bn,^o-23-dihydro-l-P-.^^^^ 

methylpiperazm-I -yl)-lH-indole, ^'^^nyii^^A- 
2^3^Dihydro-5^^^^ 

inethylpiperazin-l-yl).lH-indole, -™onyij 5-(4- 

yI)phraylaimdocarbonyl].lH-uidole, IPJnnwanz. 
5*™o-2.3-dihydn.,-p.„«k3,,^^y^^^^ 

methylpipera2in-l-yl)-iH-indole, °yiJ-o-i4- 
5^U«-2>aihydro...(3.n,ea,y,.4^p,Hn^ 

inethylpipera2in-l-yl)-iH-indole. ^ ^ 
y^ihydro.5-me*„xy.,.t3-„eU,yM-(py^ 

me%lpiperazin-l-yl)-iH.indole, ^ ^ ^ 
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5- Bn)mo-2,3-dihydro-l-[4-(2,6-dimethylpyridin-4-yl>3-me% 
(4-methylpiperazin- 1 -yl)- 1 H-indoIe, 

2,3-Dihydro-5-methoxy-l-[4<2,6-dimcthylpyridin-4-yl>3-me 

6- (4-methy Ipiperazin- 1 -y 1)- 1 H-indole, 

5 5-Chloro-2,3-dihydro-l-[5-(2,6-dimc%lpyridin-4-yl)naphth-l-ylam^ 
inethylpiperazin-l-yl)-lH-indole, 

5-Bromo-2.3-dihydro-l-[5-(2,6-dimethylpyridin-4-yl)n^hA^ 
methy Ipiperazin- 1 -y 1)- 1 H-indole» 

2,3-Dihydro-l-[5-(2,6-dimethylpyridin-4-yl)n^hth-l-ylamm^^ 
1 0 methylpiperazin-l-yl)-lH*indole 

or a phaimaceutically acceptable salt thereof. 



in which and V are as defined in formula (I) or a protected derivative thereof with a 
compound of formula (m). 



10. A process for the preparation of a compound of formula (I) according to 
claim 1 or a pharmaceutically acceptable salt thereof which comprises: 
1 5 (a) where D is nitrogen and Y is NH , coupling a compound of formula (II): 



Ra.NC(=V) 



(H) 



20 




in which W, X, and R^ are as defined in formula (I), or a protected derivative thereof; 



or 



(b) where D is nitrogen and Y is NH or NR5 , reacting a compound of formula (TV) 



25 



Ra -NH2 or Ra -NRSr (TV) 



in which R^ and R^ are as defined m formula (I) with a compound of formula (HI) 

together with an appropriate urea forming agent; 

(c) where D is nitrogen, reacting a compound of formula (V) 
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R^-Y.(C-0).l2 (V) 
in which Ra is as defined in fonnula (1), 

(d) wiere D is «rbon or CH. ^cdng a compound of fo™„U (VJ) 

R»-NH2 (VI) 



m whidfi D IS carbon or CH W X. Rb DC 

v,ii, w. A, Ko and Rc are as defined in fonnula m anH t 2 • 
appropriate leaving group " 'onnwa (i) and is an 

and optionally thereafter: 

• removing any protecting groups, 

' *'™"8"P'«niuofflataaiy acceptable salt 

A compound acco«lbg.o«,y of claims 1 to<.for„seina,erapy 

ciauns 1 to9andaphannaceutically acceptablecanier. 



-113- 



THIS PAGE BLANK (uspto) 



